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EXECUTIVE  SUMI4ARY 


“insights  into  tomorrow” 


Part  of  our  College  mission  is  distribution  of  the 
students’  problem  solving  prod  acts  to  DoD 
sponsors  and  other  interested  agencies  to 
enhance  insight  into  contemporary,  defense 
related  issues.  While  the  College  has  accepted  this 
product  as  meeting  academic  requirements  for 
graduation,  the  views  and  opinions  expressed  or 
implied  are  solely  those  of  the  author  and  should 
not  be  construed  as  carrying  offic  al  sanction. 


REPORT  NUMBER  ^-20*5 


AUTHOR® 


MAJOR  DAVID  S.  PREWITT.  USA  &  MAJOR  KENNETH  A. 
STAFFORD,  USAF 


TITLE 


CORRELATION  BETWEEN  HIGH  DENSITY  LIPOPROTEIN 
CHOLESTEROL  <HDL>  LEVEL  AND  AEROBIC  ACTIVITY  LEVEL 


I.  Purpose ;  To  determine  the  correlation  between  high 
density  lipoprotein  cholesterol  <HDL>  level  and  aerobic 
activity  level  and  to  determine  the  degree  that  changes  in 
aerobic  activity  level  could  affect  the  HDL  level  over  a 
period  of  12  weeks. 

II.  Problem:  Cardiovascular  disease  remains  the  number  one 
killer  of  American  adult  males.  Recent  research  on 
prevention  and/or  reduction  of  this  disease  risk  has 
established  some  13  quantifiable  cardiovascular  risk  factors. 
Several  studies  have  now  concluded  that  the  high  density 
lipoprotein  (HDL)  fraction  of  the  serum  cholesterol  is  one  of 
the  key  factors  in  disease  prediction.  The  same  studies  also 
highlighted  the  need  for  further  investigation  of  the 
relationship  between  HDL  and  aerobic  activity.  This  project 
is  hence  a  technical  report  on  such  a  study. 

III.  Procedures :  Sixty-seven  United  States  military  male 
students  of  Air  Command  and  Staff  College  (ACSC)  Class  1987 
were  used  as  test  subjects.  The  testing  was  accomplished  in 
two  phases.  Data  for  the  first  test  were  obtained  through 
blood  testing  conducted  in  late  August/early  September  1966 
and  completed  activity  surveys  covering  the  July-August  1986 
period . 
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The  Maxwell  AFB  Clinical  Laboratory  used  the  enzymatic 
Rapid  Stat  procedure  to  measure  HDL  levels.  Aerobic  activity 
levels  were  measured  on  a  weekly  basis  using  Dr.  Kenneth 
Cooper's  aerobic  points  methodology. 

Approximately  12  weeks  from  the  first  test,  a  second 
blood  test  was  conducted.  Again  the  primary  data  of  interest 
were  individual  HDL  and  aerobic  activity  levels.  During  both 
this  phase  and  the  initial  testing,  the  subjects'  behavior 
were  also  carefully  monitored  to  prevent  possible  influences 
of  diet,  smoking,  drinking,  and  medication  from  affecting 
test  results. 

With  the  data  thus  obtained,  statistical  analyses  were 
initiated.  The  linear  Pearson  r  coefficient  of  correlation 
was  utilized  to  quantify  the  relationship  between  HDL  and 
aerobic  activity. 

IV.  RggytHff  .PiyevssjQpj.  Analysis  of  the  data 
revealed  some  unexpected  relationships.  Data  from  the 
initial  test  phase  showed  fairly  wide  ranges  of  HDL  for 
similar  activity  levels.  Nonetheless,  the  computed 
HDL/aerobic  points  correlation  was  .58 — more  than  twice  as 
strong  as  needed  to  support  the  correlation  hypothesis.  With 
more  stringent  recording  of  activity  data,  the  researchers 
expected  an  even  more  significant  correlation  coefficient  for 
the  second  test  data.  In  this  case,  however,  the  computed 
correlation  was  only  .08 — fartoo  low  to  be  significant. 
Curiously  enough,  even  with  this  insignificantly  related 
second  test  data,  the  12-week  change-effect  hypothesis  was 
supported.  The  correlation  between  changes  in  activity  level 
with  changes  in  HDL  level  over  this  period  was  a  relatively 
strong  .47. 

In  attempting  to  rationalize  the  above  results,  the 
researchers  uncovered  what  was  probably  the  most  significant 
finding  in  the  study.  The  average  activity  level  of  an 
individual  had  a  profound  effect  upon  the  HDL/aerobic  points 
correlation.  After  showing  a  high  correlation  at  sedentary 
to  moderate  activity  levels,  this  relationship  dropped 
precipitously  once  high  activity  levels  were  obtained.  In 
other  words,  the  ideal  subject  would  show  remarkable 
increases  in  HDL  as  his  activity  level  progressed  from 
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sedentary  to  40  aerobic  points  per  week.  Further  increases 
to  60  points  per  week  would  be  accompanied  with  only  slightly 
higher  HDL.  Between  60  and  160  points  per  week  (the  maximum 
tested),  no  further  increases  in  HDL  would  be  noted.  Since 
the  average  activity  level  of  the  test  subjects  increased 
from  35  to  50  points  during  this  study,  this  nonlinear 
correlation  behavior  did  much  to  explain  the  second  test's 
low  computed  correlation. 

V.  Conclusions :  The  correlation  between  HDL  and  aerobic 
activity  is  a  nonlinear  relationship.  It  is  strongest  at  the 
lowest  levels  of  aerobic  activity,  losing  significance 
rapidly  at  moderate  to  high  levels.  At  high  levels  of 
activity,  the  correlation  approaches  zero.  Twelve  weeks  is 
sufficiently  long  to  detect  the  effect  of  changes  in  aerobic 
activity  on  HDL  level. 

VI.  Recommendations ;  Air  University  should  continue  to 
encourage  the  30  aerobic-points-per-week  Long  Haul  Program. 
Further  research  on  this  topic  should  concentrate  on  studying 
more  low-to-moderate  activity  level  subjects.  Additionally, 
it  should  include  reliability  testing  of  the  HDL  measurement 
procedure  and  week-to-week  variability  testing  of  individual 
subjects. 


Chapter  I 


INTRODUCTION 

BACKGROUND  OF  THE  STUDY 


Approximately  55  percent  of  all  deaths  for  35-  to  44- 
year-old  American  males  is  attributed  to  cardiovascular 
disease  (5:3).  The  nature  of  the  military's  missions  require 
its  personnel  to  be  in  top  physical  and  mental  condition. 
Early  deaths  or  incapacitations  affect  the  readiness  of  the 
military,  as  well  as  increase  its  operating  costs.  A  1974 
estimate  of  direct  costs  to  the  United  States  Air  Force  from 
cardiovascular  death  and  disability  exceeded  *100  million 
annually  (15:2).  Clearly,  effective  means  to  assess  and/or 
reduce  the  risk  of  cardiovascular  disease  are  of  significant 
interest  to  the  military. 

Researchers  have  now  established  some  13  primary  risk 
factors  that  can  be  evaluated  and  combined  to  develop  an 
individual's  overall  cardiovascular  disease  risk  assessment 
(see  appendix  A).  These  factors  can  be  broadly  divided  into 
controllable  or  uncontrollable.  Those  in  the  latter  category 
include  age,  personal  history,  and  family  history.  The 
concern  of  this  study,  however,  was  to  investigate  a 
component  of  one  of  the  controllable  factors,  the  so-called 
cholesterol  ratio. 

This  ratio  is  the  total  serum  cholesterol  density 
divided  by  its  high  density  lipoprotein  (HDL)  component. 

While  considerable  research  has  been  documented  on  ways  to 
control  overall  cholesterol  levels,  very  little  has  yet  been 
published  on  positive  measures  to  independently  affect  the 
HDL  proportion.  Preliminary  reports  have  indicated  that  HDL 
levels  (and  therefore  the  cholesterol  ratio)  may  be  affected 
by  certain  types  of  physical  activity  (10:149;  19: — ).  This 
study  was  developed  to  further  test  that  assertion. 


STATEMENT  OF  THE  PROBLEM 


This  study  was  an  investigation  of  the  of  the 
relationship  between  serum  high  density  lipoprotein  (HDL) 
level  and  aerobic  exercise  level. 


PURPOSE  OF  THE  STUDY 


The  primary  purpose  was  to  determine  tha  corralation 
batwaan  HDL  iaval  and  aarobic  axarcisa  laval  (as  maasurad  by 
waakly  aarobic  points).  Additionally,  it  was  to  daternina 
tha  dagraa  that  changas  in  aarobic  activity  laval  could 
affact  tha  HDL  laval  ovar  a  period  of  12  waaks . 


DELIMITATIONS  OF  THE  STUDY 

Tha  study  was  dalimitad  by  tha  following: 

1.  Tha  tast  group  consisted  of  67  United  States 
military  officers  (all  males),  ranging  in  age  from  32  to  43, 
enrolled  in  tha  Air  Command  and  Staff  College  (ACSC)  resident 
course  during  tha  1986-1987  school  year. 

2.  All  correlations  ware  determined  using  tha  Pearson 
product  moment  coefficient. 


LIMITAT I ONS  OF  THE  STUDY 


Tha  findings  of  this  study  ware  limited  by  tha  following 
f  actors : 

1.  Tha  general izabi 1 ity  was  limited  to  mala  United 
States  military  officers  ages  32  to  43. 

2.  Each  subject's  blood  was  analyzed  only  once  at  tha 
beginning  and  than  once  again  at  tha  and  of  the  12-week 
period;  therefore,  tast  reliabilities  were  not  shown  through 
the  data  collection. 

3.  Tha  first  blood  tast  was  conducted  prior  to  the 
formal  initiation  of  this  study.  This  prevented  tha 
researchers  from  pre-briefing  the  subjects  on  the  activity 
data  required  for  tha  first  survey. 

4.  Tha  number  of  subjects  was  limited  to  a  maximum  of 
80  due  to  tha  clinical  laboratory  workload  at  Maxwell  AFB. 


HYPOTHESES 

Tha  hypotheses  tested  in  this  study  were  as  follows: 

1.  A  significant  positive  correlation  between  HDL  level 
and  aarobic  level  exists  at  the  .05  laval  of  probability. 


2.  A  significant  positive  correlation  between  changes 


in  HDL  laval  and  changas  in  aarobic  lava!  ovar  a  12-waak 
pariod  axists  at  tha  .05  iaval  of  probability. 


BASIC  ASSUMPTIONS 


Tha  following  assumptions  wara  aada  concarrung  this 
study: 

1.  All  subjacts  raportad  thair  aarobic  activity  laval 
accurataly  in  accorda^ica  with  tha  rasaarchars'  instructions. 

2.  Tha  lab  tachnicians  providad  tha  rasaarchars  with 
raliabla  data. 

3.  Or.  Coopar's  mathod  of  dataraining  aarobic  points  is 
consistant  for  aach  activity  that  was  usad  by  tha  subjacts 
(6:172-185) . 

4.  Each  subjact  fastad  12  to  14  hours  and  rafrainad 
from  alcohol  consumption  48  hours  bafora  aach  blood  tast  as 
raquastad . 

5.  Tha  physical  capacitias  of  tha  subjacts  wara  typical 
of  Unitad  Statas  military  malas  agas  32  to  43. 

6.  No  significant,  undocumantad  diatary  changas  wara 
mada  by  tha  subjacts  during  tha  tast  pariod. 

7.  Envi ronmantal  factors  outsida  tha  scrutiny  of  this 
study  had  a  homoganaous  affact  on  tha  subjact  group. 


DEFINITION  OF  TERMS 

Intarpratat ions  of  tha  following  tarns  for  this  study 


1.  Aarobic  axarcisa--HThosa  sctivitias  that  raquira 
oxygan  for  prolongad  pariods  and  placa  such  damands  on  tha 
body  that  it  is  raquirad  to  improva  its  capability  to  handla 
oxygan"  (4:13). 

2.  Aarobic  fitnass--Tha  ralativa  maasura  of  an 
individual's  maximum  capacity  to  utiliza  oxygan  during 
prolongad  axarcisa.  Fitnass  catagorias  ranging  from  vary 
poor  to  axcallant  (lavals  I  to  V)  can  ba  assignad  basad  upon 
a  1.5  mila  run  tast  (6:31). 

3.  Aarobic  points — An  aarobic  axarcisa  accounting 
nathodology  astablishad  by  Dr.  Coopar  (3:95).  Thay  ara 
assantially  assignad  to  axarcisas  on  a  basis  of  raquirad 


oxygen  usage  rate  per  unit  body  last  tmes  exercise  duration. 

4.  Cardiovascular  disease — Any  of  a  variety  of  diseases 
resulting  from  a  build-up  of  fatty  cholesterol  deposits  in 
the  blood  vessels  (hypercholesterolemia)  which  leads  to 
clogging  of  arteries  (atherosclerosis)  and  eventual  loss  of 
elasticity  of  the  coronary  and  other  arteries 
(arteriosclerosis) . 

5.  Cardiovascular  risk,  f ac tor --Any  of  a  number  of 
factors  identified  by  the  American  Heart  Association  (and 
others)  that  have  been  associated  with  the  prediction  and/or 
development  of  cardiovascular  disease. 

6.  Coefficient  of  correlation  (Pearson  r) — The  value  of 
the  linear  relationship  between  two  variables.  This 
coefficient  can  range  from  0.0  to  ♦  /-  1.0.  No  relationship 
is  indicated  by  0.0,  while  a  *1.0  and  -1.0  represent  a 
perfect  positive  and  negative  correlation  respectively.  A 
lower  case  r  (e.g.  r  ■  ♦.5)  is  used  to  represent  the  Pearson 
correlation  coefficient. 

7.  High  density  lipoprotein  (HDL) — The  smallest  and 
highest  density  fat-carrying  proteins  in  the  blood.  The 
presence  of  HDLs  has  been  hypothesized  as  negating  the 
damaging  effects  of  low-density  lipoprotein  (LDL)  and  is 
often  called  the  “good  guy." 

0.  Level  of  probability — The  stated  level  at  which  the 
relationship  could  have  been  attributable  to  chance 
occurrence  (for  example,  at  the  .05  level  of  probability, 
there  exists  a  5  percent  possibility  that  a  determined 
correlation  occurred  by  chance). 


Chapter  II 


REVIEW  OF  RELATED  LITERATURE 

The  primary  purpose  of  the  study  was  to  determine  the 
correlation  between  HDL  levels  and  aerobic  exercise  levels 
(as  measured  by  weekly  aerobic  points).  Additionally,  it  was 
to  determine  the  degree  that  changes  in  aerobic  level  could 
affect  the  HDL  level  over  a  period  of  12  weeks. 

The  basics  of  the  cardiovascular  system  were  described 
as  early  as  1620  in  William  Harvey's  thesis  “On  the  Movement 
of  the  Heart  and  Blood  in  Animals1*  <l:ix>.  However,  it  has 
only  been  in  the  last  30-40  years  that  researchers  have 
attempted  to  connect  certain  behaviorial  and  inherited  traits 
to  cardiovascular  disease  and  coronary  mortality. 
Additionally,  only  within  the  last  decade  have  studies 
suggested  the  preponderate  effect  of  serum  cholesterol  ratio 
on  the  overall  disease  inclination.  Positive  means  of 
controlling  this  potentially  critical  factor  have  pnly  just 
recently  been  researched. 

The  review  of  literature  related  to  this  study  parallels 
the  research  sequence  stated  above  and  is  divided  into  three 
major  sections.  The  first  section,  cardiovascular  risk 
factors,  addresses  the  basic  formulation  of  cardiovascular 
risk  factors  that  establishes  overall  risk  assessment.  The 
next  section,  cholesterol  ratio,  highlights  specific  material 
concerning  the  cholesterol  ratio  risk  factor.  The  last 
section,  HDL  and  aerobic  exercise,  reviews  the  latest 
literature  relating  cholesterol  ratio  (specifically  HDL)  to 
aerobic  exercise. 


CARDIOVASCULAR  RISK  FACTORS 


The  pioneering  study  on  the  development  and  prediction 
of  cardiovascular  disease  was  clearly  the  Framingham  Study 
( 1 : ix) .  Beginning  in  1946,  the  study  has  followed  the  lives 
of  5200  men  and  women  from  Framingham,  Massachusetts.  After 
some  30  years  of  observation,  researchers  established  five 
major  characteristics  associated  with  increased  incidence  of 
cardiovascular  disease  and/or  mortality.  These  initial 
predictors  or  “risk  factors”  were  1)  high  blood  pressure 
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(hypertension) ,  2)  elevated  serum  cholesterol  level,  3) 
elevated  blood  sugar,  4)  cigarette  smoking,  and  5)  obesity 
(overeating  with  too  little  exercise). 

Concurrent  to  the  Framingham  Study  and  also  a  landmark 
report  was  the  Seven  Countries  Study  conducted  in  the  1950' s 
and  1960 's  (1:3).  Eighteen  communities  in  Europe,  Asia,  and 
the  United  States,  initially  involving  12,000  men,  were 
studied.  A  significantly  high  correlation  between  serum 
cholesterol  and  cardiovascular  disease  was  again  established. 

Several  other  major  studies  have  contributed  to  these 
initial  projects,  resulting  in  the  American  Heart  Association 
presently  endorsing  13  significant  risk  factors.  These 
factors,  listed  in  approximate  descending  order  of  importance 
are  1)  cholesterol  ratio,  2)  serum  cholesterol,  3)  smoking, 

4)  personal  history  (of  coronary  events),  5)  cardiovascular 
fitness,  6)  psychological  stress,  7)  age  factor,  8)  diastolic 
blood  pressure,  9)  systolic  blood  pressure,  10)  family 
coronary  history,  11)  body  composition  (percent  fat),  12) 
fasting  blood  sugar,  and  13)  serum  triglycerides  (16:1-41). 
Note  that  while  the  initial  five  factors  identified  by  the 
Framingham  Study  are  included,  a  new  risk  factor,  cholesterol 
ratio,  has  now  been  identified  as  the  most  significant. 


CHOLESTEROL  RATIO 

The  existence  of  at  least  two  types  of  serum 
cholesterol,  HDL  and  low  density  lipoprotein  (LDL) ,  has  been 
recognized  for  many  years.  Only  since  1975,  however,  have 
researchers  correlated  elevated  levels  of  HDL  with  low 
cardiovascular  risk  (9:708;  14:79).  Thus,  with  the  already 
recognized  association  of  total  cholesterol  with 
cardiovascular  disease,  a  new  risk  factor  was  proposed.  This 
factor  was  the  total  serum  cholesterol  level  (easily 
measured)  divided  by  its  HDL  component  level  (requiring  much 
more  rigorous  laboratory  work)  (4:85). 

The  recent  studies  concerning  the  cholesterol  ratio, 
point  toward  the  ratio  being  sort  critical  than  the  combined 
total  cholesterol  level  (11:85).  Based  upon  ongoing  research 
at  his  Aerobics  Center,  Dr.  Cooper  stated  in  1982  that  this 
ratio  ”...  is  perhaps  the  single  most  important  factor  in 
predicting  your  susceptibility  to  heart  attacks,  and  in 
determining  your  total  well-being,  both  now  and  in  the 
future"  (4:65).  His  research  has  indicated  the  following: 

1)  Very  low  total  cholesterol  levels  do  not  necessarily 
reduce  risk  when  associated  with  high  ratios  (i.e.  low  HDL 
level).  In  one  instance,  a  subject  with  an  unusually  low 
total  cholesterol  level  (147  mg/dl  compared  to  the  commonly 


suggested  itft  level  of  200)  nevertheless  experienced  a 
•ass iv«  myocardial  infarction  <h*art  attack)  indicating 
advanced  atherosc l*rosis .  His  m*asur*d  HDL  l*v*l,  howtvsr , 
was  only  22.  This  coaput*d  to  a  ratio  of  6.7 — far  high*r 
than  th*  sugg*st*d  saf*  valu*  of  4.5  or  loss  (4:66). 

2)  On  th*  other  hand,  high  HDL  l*v*l,  while  seemingly 
associated  with  longevity,  does  not  in  itself  eliminate 
coronary  risk  when  combined  with  high  total  cholesterol.  On* 
of  Dr.  Cooper's  subjects  required  extensive  surgery  to  bypass 
several  severely  clogged  coronary  arteries  even  though  his 
HDL  level  of  60  was  well  above  average.  Again,  his  ratio  was 
nearly  7.0  due  to  his  total  cholesterol  level  of  almost  400 
(4:86) . 


3)  The  influence  of  this  ratio  may  well  be  th* 
determining  factor  why  women  generally  have  a  lower  incidence 
of  cardiovascular  disease  than  sen.  Total  average 
cholesterol  levels  show  no  significant  sexual  bias,  however 
women,  especially  with  increasing  age,  tend  to  have  higher 
HDL  levels.  Above  the  age  of  60,  Dr.  Cooper  reported  a 
resulting  average  cholesterol  ratio  of  4.8  for  men  compared 
with  a  much  more  favorable  3.6  average  for  women  (4:67). 

Several  other  minor  studies  have  supported  Dr.  Cooper's 
findings.  However,  the  major  Lipid  Research  Clinic's 
Coronary  Primary  Prevention  Trial  (LFC-CPPT)  completed  in 
1964  had  an  even  more  significant  conclusion.  This  S150 
million,  12-year  study  not  only  demonstrated  th*  recognized 
correlation  between  both  elevated  total  cholesterol  and  low 
ratios  with  increased  risk,  but  for  th*  first  time,  showed 
positively  that  these  were  indeed  causal  factors.  In  this 
closely  controlled  study  of  3606  adult  males  with  193,000 
clinic  visits,  two  carefully  Batched  groups  were  established. 
While  one  group  was  given  a  placebo,  th*  other  was  given  an 
LDL-reducing/HDL-increasing  drug  ( cholestyramine) .  All  other 
risk  factors  were  monitored  and  remained  matched  throughout 
the  study.  In  the  end,  the  group  that  had  lowered  their 
cholesterol  ratio  had  a  significantly  lower  incidence  of 
fatal  and  nonfatal  cardiovascular  diseases  (12:41;  14:76, 
79-80) . 


Th*  conclusions  from  th*  most  recent  studies  clearly 
motivate  further  research  on  measures  to  improve/ lower  th* 
ratio.  Several  we 1 1 -documented  methods  exist  for  reducing 
LDL  which  has  th*  net  effect  desired  (4:91).  These  include  i 
low-cholesterol  diet,  weight  reduction,  and  certain 
medications.  On  the  other  side  of  the  equation,  new  studies 
ere  beginning  to  focus  on  a  possible  causal  relationship 
between  HDL  level  and  aerobic  level. 
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HDL  AND  AEROBIC  EXERCISE 


Without  attempting  to  establish  the  physiological 
mechanism,  savoral  rosoarchars  hava  statad  that  HDL  appaars 
to  incraasa  with  sustainad  aarobic  training  programs.  Two 
racant  Stanford  studias  hava  notad  that  both  male  and  faaala 
long-distanca  runnars  had  aora  HDL  than  thair  analogous 
nonrunning  control  groups  (5:34).  Tha  aulti-aillion  dollar 
LRC-CPPT  project  also  concludad  that  anduranca  exercises  such 
as  running,  brisk  walking,  cycling,  and  cross-country  skiing 
lad  to  incraasad  HDL  (14:60).  At  Dr.  Cooper's  Aarobics 
Cantar ,  analysis  has  shown  that  not  only  doas  aarobic 
axarcisa  of  any  typa  laad  to  incraasad  HDL,  but  ovarall 
aaasurad  cardiovascular  fitnass  positivaly  correlates  with 
HDL  (4:66) . 

While  studias  beginning  with  tha  historical  Framingham 
Study  hava  linked  active  life  styles  with  reduced  coronary 
risk,  only  tha  most  racant  researchers  hava  suggested  that 
tha  affect  may  largely  be  due  to  changes  in  HDL  level. 
Currently,  there  are  no  published  reports  comprehensively 
analysing  this  highly  probable  relationship,  even  though  the 
National  Institute  of  Health  recorded  in  a  1960  Consensus 
Development  Conference  Statement  that  “more  information  is 
needed  with  regard  to  factors  controlling  tha  level  of 
HDL  ..."  (13:10). 


Chapter  III 


PROCEDURES 

The  primary  purpose  of  the  study  was  to  determine  the 
correlation  between  HDL  level  and  aerobic  exercise  level  (as 
■easured  by  weekly  aerobic  points).  Additionally,  it  was  to 
determine  the  degree  that  changes  in  aerobic  level  could 
affect  the  HDL  level  over  a  period  of  12  weeks.  The  methods 
(procedures)  used  to  collect  and  analyze  the  data  are 
described  in  this  chapter.  'The  chapter  includes  a 
description  of  the  subjects,  selected  test  parameters,  data 
collection,  equipment,  and  data  analysis. 


SUBJECTS 

The  subjects  were  United  States  military  male  students 
in  the  1986-1967  class  of  Air  Command  and  Staff  College 
( ACSC )  at  Maxwell  AFB,  Alabama.  They  were  mid-career 
officers  (primarily  U.  S.  Air  Force),  and  aged  32  to  43, 
selected  for  ACSC  attendence  by  virtue  of  their  exemplary 
military  records  and  potential  for  promotion.  Otherwise, 
they  closely  represent  a  cross  section  of  their  military 
peers  with  regard  to  career  fields,  physical  stature,  health, 
and  fitness.  As  with  all  military  personnel,  they  were 
required  to  maintain  their  body  weight  below  certain  maximum 
standards  and  maintain  a  minimum  cardiovascular  fitness 
level.  This  fitness  standard  (measured  periodically  by  an 
aerobic  run  test)  equates  closely  to  level  III  ("fairH)  on 
Dr.  Cooper's  fitness  scale  (6:31). 

Only  the  341  such  students  who  volunteered  to  have  their 
blood  tested  for  HDL  level  and  other  cardiovascular  risk 
factors  at  the  beginning  of  the  academic  year  were  considered 
for  this  study.  Due  to  laboratory  analysis  limitations,  100 
of  these  341  were  subsequently  selected  by  computer  simple 
randomization  for  possible  participation  in  the  further 
testing  required.  Nevertheless,  the  researchers  were 
reasonably  confident  that  subjects  would  fall  into  all 
categories  of  activity  levels.  Additionally,  it  was  expected 
that  these  subjects  would  have  changes  in  activity  levels 
ranging  from  decreased  to  increased  (including  no  change). 

Of  these  100,  86  completed  the  initial  activity 


survey/questionaire .  Sixty-seven  of  these  88  eventually 
submitted  to  the  second  blood  test  and  completed  the  second 
survey,  which  included  a  detailed  record  of  their  aerobic 
points  during  the  approximate  12  weeks  between  blood  tests. 
This  eventual  sample  size  technically  represents  the  subject 
group  to  a  91  percent/plus-or-minus  nine  percent 
confidence/precision  level.  Furthermore,  as  can  be  seen  in 
the  following  table  (Table  1),  this  sample  very  closely 
represented  the  subject  group  on  selected  parameters  obtained 
during  the  first  blood  test. 


Selected  Parameters 

Sample  (67) 

Subject  Group  (341) 

Age  (years) /SD 

35.8/2.3 

36.1/2.9 

Height  ( inches) /SD 

70.5/2.3 

70.1/3.0 

Weight  (pounds) /SD 

173.7/20.6 

170.4/22.4 

Total  Cholesterol  (mg/dl)/SD  189.0/31.9 

186.4/34.9 

|  HDL  (mg/dl) /SD 

46.7/9.9 

46.5/10.1 

Table  1.  Mean  Selected  Initial  Blood  Test  Parameters  with 
Standard  Deviation  <SD> 


TEST  PARAMETERS 

The  two  parameters  of  primary  concern  for  this  study 
were  the  aerobic  level  and  the  HDL  levels  for  each  subject. 
Aerobic  level  was  tracked  via  an  aerobic  point  system  while 
HDL  levels  were  obtained  via  an  HDL  blood  test. 

Aerobic  Point  System--Aerobic  points  were  determined 
using  the  method  described  in  Dr.  Cooper's  The  New  Aerobics 
(6:172-185).  Subjects  were  asked  (as  part  of  the  first 
survey)  to  recall  their  average  weekly  aerobic  level  for  the 
period  1  July  to  31  August  1986  (the  period  just  prior  to  the 
first  blood  test).  To  aid  in  this  determination,  charts  were 
designed  using  Dr.  Cooper's  method  as  the  basis  (see  Appendix 
B)  . 

Subjects  were  then  directed  to  keep  an  accurate  record  of 
their  aerobic  points  for  the  period  29  September  through  23 
November  1986.  (As  a  requirement  of  the  ACSC  curriculum,  all 
officers  were  required  to  obtain  a  minimum  of  30  aerobic 
points  per  week — the  ACSC  Long  Haul  program.) 

HDL  Blood  Test — Blood  samples  were  collected  and  tested 
for  HDL  level  twice  during  this  study.  The  first  samples 


were  collected  during  the  period  25  August  through  1 
September  1986.  The  later  samples  were  drawn  approximately 
12  weeks  later  on  24  November  1986.  In  both  cases,  the 
blood-taking,  sample-handling,  and  laboratory  testing  were 
accomplished  by  trained  laboratory  personnel  from  the  Maxwell 
AFB  Clinical  Laboratory.  The  actual  sample  collections  were 
accomplished  at  four  stations  set  up  next  to  the  ACSC  Snack 
Bar.  Both  collections  were  taken  in  the  morning  hours 
between  0630  and  0815  following  a  12-  to  14-hour  subject 
fasting  period. 

Self-adhesive  lab  slips  for  the  sample  containers  were 
prepared  in  advance  by  the  researchers  to  expedite  processing 
and  insure  standardization  and  positive  identification  of  all 
blood  samples. 

The  Lancer  Rapid  Stat  procedure  was  used  to  determine 
the  fasting  serum  HDL  level  for  each  subject.  This  procedure 
utilized  both  the  cholesterol  oxidase  and  cholesterol 
esterase  in  conjunction  with  the  peroxidase/phenol /4- 
aminoant ipyr ine  system  outlined  by  Trinder  (1969).  The 
precipitant  reagent  used  was  phosphotingstic  acid.  For  a 
thorough  explanation  of  the  procedures  used,  see  Appendix  C. 


DATA  COLLECTION 

Data  was  collected  for  this  study  via  health  assessment 
worksheets,  lab  sheets,  and  activity  surveys. 

Health  Assessment  Worksheet — This  worksheet  was 
initially  designed  for  a  separate  health  risk  factor  study 
and,  as  such,  contained  several  items  of  only  secondary 
interest  to  this  study.  It  was  filled  out  by  each 
participant  with  the  aid  of  the  laboratory  technician  just 
prior  to  the  first  blood  test.  Information  recorded  included 
name,  student  number ,  seminar  number,  age,  height,  weight, 
systolic  blood  pressure,  diastolic  blood  pressure,  resting 
heart  rate,  and  the  use  of  any  medication  (see  Appendix  D) . 

Lab  Sheet — Laboratory  analysis  results  were  transcribed 
onto  individual  lab  sheets  by  the  laboratory  personnel  at 
Maxwell  AFB  for  both  blood  tests.  The  researchers  used  the 
annotated  total  cholesterol  and  HDL  levels  to  calculate  the 
cholesterol  ratio.  After  marking  this  ratio  on  the  lab 
sheets,  individual  copies  were  distributed  back  to  the 
subjects.  The  completed  sheets  contained  the  following 
information:  name,  sex,  age,  glucose  level,  cholesterol 
level,  triglyceride  level,  HDL  level,  and  the  cholesterol 
ratio  (see  Appendix  E) . 

Survey — Two  activity  surveys  were  constructed. 
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Activities /behaviors  surveyed  on  both  forms  included  alcohol 
consumption,  use  of  cigarettes,  performance  on  last  aerobic 
fitness  test  <1.5  mile  run),  frequency  of  aerobic  exercise 
sessions,  and  weekly  aerobic  exercise  points.  The  first 
survey  was  distributed  to  the  100  potential  research  subjects 
following  the  first  blood  test.  A  cover  letter  explaining 
the  study  was  attached.  The  researchers  also  conducted  a 
mass  briefing  for  the  sample  group,  highlighting  the  need  for 
accuracy  in  completing  the  form,  going  over  the  questions  in 
detail,  and  especially,  reviewing  the  unique  aerobic  point 
activity  charts  which  were  included  with  each  survey  form.  A 
final  question  on  this  first  survey  queried  whether  the 
subject  was  interested  in  continuing  the  study  by  closely 
recording  aerobic  level  and  later  submitting  to  a  second 
blood  test  (see  Appendix  B) . 

The  second  survey  was  similar  to  the  first.  It  was 
handed  out  to  those  subjects  desiring  to  remain  in  the  study. 
Distributed  just  prior  to  the  second  blood  test,  this  form 
was  collected  and  quality-checked  during  the  sample 
collection.  Age,  weight,  and  height  were  recorded  as  well  as 
the  week-by-week  aerobic  levels  since  the  first  blood  test 
(see  Appendix  F) . 


EQUIPMENT 

Equipment  for  this  study  consisted  of  the  following: 

1.  Sliding-weight  beam  balance,  capable  of  measuring  to 
the  nearest  1/2  pound  of  weight  and  1/2  inch  of  height. 

2.  Blood  sample  containers. 

3.  Boehringer  Mannheim  Diagnostic  enzymatic  cholesterol 
test  kit  625220,  for  total  cholesterol  test. 

4.  Lancer  Rapid  Stat  diagnostic  kit,  for  HDL  test. 

5.  Boehringer  Mannheim  Diagnostics  model  8700 
spectrophotometer,  for  measuring  cholesterol  and  HDL  levels. 


DATA  ANALYSIS 

All  data  were  entered  onto  a  data  base  using  LOTUS  1-2-3 
software  on  a  Tandy  1000  personal  computer.  The  data 
included  that  obtained  via  the  previously  described  health 
assessment  worksheets,  lab  sheets,  and  activity  surveys,  as 
well  as  several  derived  parameters.  These  included  the 
cholesterol  ratio  (for  both  sets  of  test  data),  a  points 
change  factor  (aerobic  points  recorded  on  the  first  survey 


subtracted  from  that  on  the  second  survey) ,  and  an  HDL  level 
change  factor  (HDL  from  the  first  blood  test  subtracted  from 
that  on  the  second  test). 

Statistical  analysis  (means,  standard  deviations,  and 
Pearson  correlations)  of  the  data  collected  during  both  test 
phases  was  accomplished  via  an  EPISTAT  3.1  statistical 
software  package.  Additionally,  the  Pearson  correlation  was 
calculated  between  the  HDL  level  change  factor  and  points 
chajnge  factor.  The  significance  of  these  correlations  at  the 
.05  level  of  probability  was  used  to  accept  or  reject  the 
hypotheses.  Percentile  ranks  for  aerobic  fitness  points  were 
manually  determined  for  the  subjects. 


Chapter  IV 


RESULTS  AND  DISCUSSION 

The  primary  purpose  of  the  study  was  to  determine  the 
correlation  between  HDL  levels  and  aerobic  exercise  level  (as 
measured  by  weekly  aerobic  points).  Additionally,  it  was  to 
determine  the  degree  that  changes  in  aerobic  level  could 
affect  the  HDL  level  over  a  period  of  12  weeks.  The 
researchers  hypothesized  that  (a)  there  was  a  significant 
positive  correlation  between  HDL  level  and  aerobic  level  at 
the  .05  level  of  probability,  and  (b)  there  was  a  significant 
positive  correlation  between  changes  in  HDL  level  and  changes 
in  aerobic  level  over  a  12-week  period  at  the  .05  level  of 
probability.  For  testing  the  hypotheses,  the  Pearson 
correlation  coefficient  between  the  scores  from  the  two  tests 
administered  to  each  subject  was  used.  Percentile  ranks  for 
the  aerobic  activity  level  were  also  computed. 

The  presentation  of  the  findings  and  the  discussion  of 
the  data  analysis  are  divided  into  four  sections.  The 
sections  are  descriptive  statistics,  percentile  rank,  simple 
correlation,  and  discussion  of  results.  Throughout  this 
chapter,  all  measurements  related  to  HDL  or  cholesterol 
levels  are  in  units  of  mg/dl  and  all  aerobic  points  recorded 
are  12-week  weekly  averages.  Additionally,  alcohol  usage  is 
measured  in  one-ounce  hard  liquor  equivalents  per  week, 
cigarette  smoking  in  cigarettes  per  day,  fitness  in  the 
categories  established  by  Dr.  Cooper  (6:31),  and  sessions  in 
the  number  of  aerobic  exercise  periods  per  week. 


DESCRIPTIVE  STATISTICS 

The  scores  (risk  factors)  from  single  samples  were  used 
as  the  criterion  for  each  of  the  items  associated  with  the 
blood  analysis  (cholesterol,  triglyceride,  HDL  level,  and  HDL 
ratio).  The  following  scores  were  also  used,  and  were 
obtained  from  a  single  survey  given  after  the  initial  blood 
samples  were  drawn.  These  were  alcohol  consumption, 
cigarette  usage,  last  measured  fitness  level  (via  1.5  mile 
run),  average  exercise  session  frequency,  medication  used, 
and  the  number  of  weekly  aerobic  points  earned  during  the 
last  two  months.  The  same  information  was  obtained  12  weeks 
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after  the  first  blood  test.  However,  this  time  the  subjects 
had  been  directed  to  keep  a  weekly  log  of  their  aerobic 
activity.  The  mean,  standard  deviation,  and  range  of  scores 
for  the  above  items  are  displayed  in  Tables  2  and  3. 


PARAMETER 


CHOLESTEROL 

TRIGLYCERIDE 

HDL 

RATIO 

ALCOHOL 

CIGARETTE 

FITNESS  LEVEL 

*  SESSIONS 

AEROBIC  PTS 


MEAN 

SD 

RANGE 

189.0 

31.9 

121-263 

98.7 

42.4 

42-237 

46.7 

9.9 

32-78 

4.3 

1 . 3 

eg 

© 

1 

eg 

• 

eg 

3 . 5 

4.2 

0-15 

1.1 

4.6 

0-25 

4.2 

.8 

2-5 

2.6 

1.7 

0-6 

34.9 

28.8 

0-160 

Table  2.  Mean  Parameters,  Standard  Deviation  (SD) ,  and  Range 
(sample  tt  1  &  survey  ft  1). 


PARAMETER 

MEAN 

SD 

RANGE 

CHOLESTEROL 

188.4 

31.0 

129-259 

TRIGLYCERIDE 

104.3 

39.2 

49-223 

HDL 

45.7 

7.0 

36-70 

RATIO 

4.2 

0.8 

2. 7-7.0 

ALCOHOL 

3.8 

4.2 

0-15 

CIGARETTE 

0.9 

4.0 

0-25 

FITNESS  LEVEL 

4.2 

0.7 

3-5 

«  SESSIONS 

3.9 

1.3 

0-6 

AEROBIC  PTS 

49.7 

28.5 

11-162 

‘able  3.  Mean 

Parameter,  Standard 

Deviation  (SD) , 

and  Range 

(sample  #  2  &  survey  #  2). 


PERCENTILE  RANK  (PR) 


Presented  in  Tables  4  and  5  are  the  percentile  ranks  for 
the  subjects'  aerobic  activity  level  at  the  beginning  and  the 
end  of  the  study  respectively.  A  feature  of  note  in  these 
tables  is  the  percentile  rank  corresponding  to  30  aerobic 


PTS  «  SUBJECTS 


PR 


PTS 


tt  SUBJECTS 


PR 


160 

1 

99 

120 

1 

96 

106 

1 

96 

85 

1 

95 

66 

3 

92 

60 

2 

88 

58 

2 

65 

52 

1 

83 

50 

3 

80 

47 

2 

76 

45 

3 

72 

44 

1 

69 

43 

1 

68 

40 

2 

66 

39 

3 

62 

37 

1 

59 

34 

3 

56 

33 

2 

52 

32 

2 

49 

30 

5 

44 

29 

1 

40 

26 

1 

36 

25 

3 

35 

24 

1 

32 

21 

1 

31 

20 

1 

29 

14 

1 

28 

13 

1 

26 

12 

2 

24 

11 

1 

22 

10 

2 

19 

9 

1 

17 

7 

1 

16 

5 

1 

14 

3 

1 

13 

0 

8 

6 

Mean  35 
SO  29 


Table  4.  PR  for  Activity 

Levels  at  Beginning 
of  Study 


162 

1 

99 

130 

1 

98 

120 

1 

96 

110 

1 

95 

106 

1 

93 

104 

1 

92 

88 

1 

90 

86 

1 

89 

80 

1 

87 

78 

1 

86 

71 

1 

84 

68 

1 

83 

68 

1 

81 

63 

2 

79 

62 

1 

77 

59 

1 

75 

58 

1 

74 

57 

1 

72 

56 

2 

70 

53 

2 

67 

50 

1 

65 

48 

1 

63 

47 

2 

61 

46 

1 

59 

44 

3 

56 

42 

1 

53 

39 

2 

51 

37 

1 

49 

36 

4 

45 

35 

2 

40 

34 

2 

37 

33 

2 

34 

32 

6 

28 

30 

8 

18 

29 

2 

10 

28 

1 

8 

26 

1 

7 

19 

2 

4 

18 

1 

2 

11 

1 

1 

Mean  50 

SO  29 

Table  5. 

PR 

for 

Activity 

Levels 

at  End 

of 

Study 
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points.  Or.  Coop er  found  that  80  percent  of  the  persons  who 
had  obtained  approximately  30  points  per  week,  would  reach  his 
minimum  level  of  fitness  (6:19).  The  percentile  norms  in 
Table  4  had  a  greater  percentage  of  subjects  falling  below 
the  30-point  level  than  the  percentile  norms  in  Table  5. 

This  would  indicate  that  a  greater  percentage  of  subjects 
were  likely  to  be  fit  toward  the  end  of  the  study. 


SIMPLE  CORRELATION 

The  correlation  matrices  for  all  test  parameters  for 
both  sets  of  data  are  presented  in  Appendix  G.  The  simple 
correlations,  Pearson  r,  between  HDL  level  and  activity 
level,  and  between  changes  in  HDL  level  and  changes  in 
aerobic  level  over  a  12-week  period,  were  determined  to  test 
the  hypotheses  of  this  study.  The  hypotheses  warranted  the 
use  of  a  two-tailed  test  at  the  .05  level  of  probability  to 
determine  acceptance  or  rejection. 

The  correlation  was  .58  between  HDL  level  and  activity 
level  for  the  first  set  of  data,  and  .08  between  HDL  level 
and  activity  for  the  second  set  of  data.  The  hypothesis  was 
accepted  for  the  first  set  of  data,  as  r  »  .58  was 
significantly  different  from  zero  at  the  .05  level  of 
probability  (r  *  .58  is  actually  significant  at  the  much  more 
stringent  .001  level  of  probability).  The  hypothesis  was 
rejected  for  the  second  set  of  data,  as  r  *  .08  was  not 
significantly  different  from  zero  at  the  .05  level  of 
probabi 1 i ty . 

The  correlation  was  .47  between  changes  in  HDL  level  and 
changes  in  aerobic  level  over  the  12-week  period.  The 
hypothesis  was  accepted,  as  r  *  .47  was  significantly 
different  from  zero  at  the  .05  level  of  probability. 


DISCUSSION  OF  RESULTS 

In  analysing  the  aggregate  data,  in  view  especially  of 
the  discrepant  correlations  between  HDL  and  aerobic  points 
mentioned  above,  several  approaches  were  taken. 


Anal' 


Activity  Cham 


As  was  anticipated  by  the  researchers,  the  subjects 
could  be  divided  into  three  groups  (A,  B,  and  C)  based  upon 
changes  in  their  average  weekly  aerobic  points  between  the 
two  data  collection  phases.  All  subjects  who  increased  their 
activity  levels  by  more  than  10  percent  were  included  in 
Group  A.  Group  B  included  those  who  reported  a  more  than  10 
percent  decrease  in  activity.  Finally,  those  who  did  not 


18. 


significantly  changa  thair  activity  laval  vara  placad  in 
Group  C.  This  last  Group  was  considarad  a  control  group. 

Tha  naan  changa  in  Group  C'a  HDL  laval  (-7.3)  occur rad  in  tha 
absanca  of  aarobic  activity  laval  changas  and  vas  tharafora 
assignad  to  unknown  anvironsantal  and/or  laboratory 
calibration  factors.  Proa  whatavar  sourca  (ACSC  strass 
factors,  saasonal  factors,  laboratory  tachniquas,  ate.),  this 
influanca  was  assuaad  avanly  distributad  among  tha  subjacts 
and,  tharafora,  was  usad  to  normal iza  tha  sacond  HDL  tast 
scoras  to  tha  first. 

Displayad  in  Tabla  6  ara  tha  groups'  aarobic  points  and 
HDL  data.  Aftar  applying  tha  *7 . 3  normalizing  corraction,  an 
HDL/points  sansitivity  factor  vas  also  darivad.  This  factor 
is  tha  group's  maan  changa  in  HDL  dividad  by  thair  maan 
changa  in  aarobic  points.  A  final  factor  includad  in  Tabla  6 
is  tha  avaraga  maan  points  which  raprasants  tha  simpla 
avaraga  of  aach  group's  naan  points  during  aach  tast  phasa. 
This  factor  was  usad  in  latar  analysis. 


CHARACTERISTIC 

GROUP  A 

GROUP  B 
(dacraasad ) 

GROUP  C 
(no  changa) 

NO.  OF  SUBJECTS 

41 

9 

17 

MEAN  PTS  (HI) 

22.0 

49.6 

56.5 

MEAN  PTS  ( i2 ) 

50.0 

36.3 

55.6 

CHANGE  IN  PTS 

♦  27.2 

-11.7 

<**0 

MEAN  HDL  <«1) 

43.0 

55.6 

50.6 

MEAN  HDL  (i2> 

46.6 

44.9 

43.5 

CHANGE  IN  HDL 

♦  3.0 

-10.7 

-  7.3 

(NORMALIZED) 

♦  11  .  1 

-  3.4 

0.0 

SENSITIVITY 

♦  .41 

♦  .29 

N/A 

AVG  MEAN  PTS 

36.4 

44.0 

56. 1 

Tabla  6.  Analysis  by  Activity  Changas 


Tha  prima  purposa  of  this  analysis  approach  was  to 
obtain  a  factor  to  normaliza  tha  HDL  data  from  tha  sacond 
tast  to  tha  first.  This  ♦7.3  factor  was  indaad  usad 
throughout  tha  ramaindar  of  this  study.  An  intarasting  addad 
ralat ionship ,  howavar ,  also  apparant  in  Tabla  6,  was  that  of 
tha  avaraga  maan  points  to  tha  HDL/points  sansitivity  (tha 
ralativa  inf luanca  of  changas  in  points  to  changas  in  HDL). 

A  nonlinaar  (i.a.  changing  slopa  or  sansitivity)  ralationship 
was  mpliad.  Furthar  approach#!  vara  usad  to  invastigata 
this  ralationship  in  sora  datail. 


To  sort  fully  understand  the  relationship  between  a 
subject's  nominal  activity  level  (average  mean  points)  and 
HDL/points  sensitivity,  a  second  grouping  of  data  was 
evaluated.  For  this  analysis,  the  subjects  were  divided  into 
four  groups  (D  through  G)  based  upon  their  initial  reported 
average  activity  levels.  The  results  of  this  approach  by 
initial  activity  level  are  displayed  in  Table  7. 


CHARACTERISTICS  GROUP  D 

(initial  pts  level)  0-10 

GROUP  E 
11-30 

GROUP  F 
31-55 

GROUP  G 
56  + 

NO.  OF  SUBJECTS 

14 

18 

24 

11 

MEAN  PTS  (41) 

3.4 

22.6 

41.0 

82.3 

MEAN  PTS  (42) 

30.9 

47.5 

46.3 

66.9 

CHANGE  IN  PTS 

♦  27.5 

♦  24.9 

♦  5.3 

♦  4.6 

MEAN  HDL  (41) 

37  9 

43.3 

51 . 1 

53.5 

MEAN  HDL  (42) 

48.2 

47.3 

42.8 

46.2 

CHANGE  IN  HDL 

♦  10.3 

♦  4.0 

-  8.3 

-  7.3 

(NORMALIZED) 

♦  17.6 

♦  11.3 

-  1.0 

0.0 

SENSITIVITY 

♦  .64 

♦  .45 

-  .  19 

.00 

AVG  MEAN  PTS 

17.2 

35.0 

43.7 

84.6 

Table  7.  Analysis  by  Initial  Activity  Level 


Again,  a  nonlinear  relationship  appeared.  The  highest 
sensitivity  was  associated  with  the  lowest  average  activity 
levels.  Those  subjects  who  began  with  almost  no  aerobic 
training  program  had  clearly  the  largest  increase  in  HDL  per 
increased  increment  of  activity.  In  fact,  while  considerable 
data  spread  existed  throughout  the  subjects,  all  14  subjects 
in  Group  D  experienced  an  increase  in  HDL  level  with  their 
increases  in  activity  level.  Groups  F  and  G  had  very  small 
net  changes  in  points  between  the  two  tests  which  led  to 
increased  uncertainty  in  their  sensitivity  calculations. 

Analysis  by  Average  Mean  Points 

To  establish  a  meaningful  overall  relationship  between 
HDL  level/points  sensitivity  and  basic  aerobic  activity 
level,  an  additional  data  point  was  required  to  augment  the 
high  uncertainty  sensitivities  displayed  in  Groups  F  and  G  in 
Table  7.  A  final  analysis  group  was  therefore  established. 

Subjects  for  this  Group  H  were  selected  as  those  who  had 


significant  activity  laval  chang as  (graatar  than  10  parcant 
batvaan  tasts),  whosa  initial  points  vara  graatar  than  30, 
and  whosa  two-tast  avaraga  points  vara  graatar  than  50. 
Tabla  6  displays  this  data. 


CHARACTERISTICS 

GROUP  H 

NO.  OF  SUBJECTS 

12 

MEAN  PTS  (il) 

50.7 

MEAN  PTS  <  §2 ) 

66.7 

CHANGE  IN  PTS 

♦  16.0 

MEAN  HDL  (ttl) 

51.0 

MEAN  HDL  (02) 

45.0 

CHANGE  IN  HDL 

-  6.0 

(NORMALIZED) 

♦  1.3 

SENSITIVITY 

♦  .08 

AVG  MEAN  PTS 

58.7 

Tabla  8.  Additional  Analysis  Group 

Shown  in  Tabla 
sansitivitas  varsus 
through  H. 

9  is  tha  coaposita 
avaraga  maan  points 

listing  of  tha  darivad 
obtainad  for  Groups  A 

wSBBEM 

SENSITIVITY 

GROUP 

17.2 

♦  .64 

D 

35.0 

♦  .45 

E 

36.4 

♦  .41 

A 

43.7 

-.19 

F 

44.0 

♦  .29 

B 

56.1 

N/A 

C 

58.7 

♦  .08 

H 

84.6 

♦  .00 

G 

Tabla  9.  HDL/PTS  Sansitivity  Varsus  Avaraga  Maan  Points 


Claarly,  Tabla  9  data  ravaalad  an  invarsa  ralationship 
batwaan  tha  subjact  groups'  avaraga  aarobic  activity  lavals 
and  thair  HDL  laval  sansitivity  to  furthar  changas  in 
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activity  level.  Du*  to  th*  relatively  small  changes  in 
activity  l*v*l  by  Groups  F  and  G,  th*  uncertainty  in  their 
respective  sensitivities  was  such  larger  than  that  of  th* 
other  groups  (see  Appendix  H) .  Since  Group  C  was  th*  control 
group  with  no  significant  activity  changes,  a  sensitivity 
calculation  was  not  appropriate.  Figure  1  graphically  shows 
th*  Table  9  data.  With  the  exception  of  Group  F' s  data,  th* 
calculated  sensitivities  show  a  resarkably  ssooth 
relat lonship . 


Sptcjj ic  Analysis  of  First  and  Sacond  Tast  Corrslationi 


Tha  ralat lonships  shown  in  Figura  1  affactad  tha 
calculatad  HDL /points  corralat ions  in  a  significant  sannar . 
First,  tha  nonconstant  sansitivity  indicatad  a  nonlinaar 
ralationship  batwaan  HDL  and  aarobic  points.  This  fact, 
which  can  also  ba  saan  in  tha  raw  data  (shown  in  Appandix  I) 
automatically  loads  to  an  artifically  low  astisation  of 
corralation  whan  using  a  linaar  algorithm  such  as  tha  Paarson 
coafficiant  (2:75). 

With  ralativaly  constant  standard  dav lations  for  tast 
parauaatars,  tha  Paarson  coafficiant  is  proportional  to  tha 
slopa  of  tha  ragrassion  aquation  (2:75).  This  slopa  aquatas 
to  tha  HDL/points  sansitivity  rafarrad  to  abova .  It  follows 
that  a  raduction  in  slopa  (or  sansitivity)  diractly  rasults 
in  a  lowar  coaputad  corralation.  Tharafora,  a  sacond  affact 
of  tha  ralationship  in  Figura  1  was  a  pradictabla  lowanng  in 
corralation  batwaan  tha  first  and  sacond  tasts.  Tha  maan 
points  laval  incraasad  from  35  to  50  which  lad  to  a  maan 
sansitivity  drop  from  .45  to  .16.  Also,  mora  than  twica  as 
many  subjacts  in  tha  sacond  tast  wara  abova  tha  60-points 
laval  ( saa  Appandix  I)  whara  tha  pradictad  sansitivity  (ra 
corralation)  approachad  xaro. 

Thasa  combinad  affacts  of  tha  sans l t ivi ty/ point s 
ralationship  do  much  to  axplain  tha  gross  distribution  of  tha 
tast  data. 

Analysis  of  Casa-by-Casa  Anomalias 

Tha  raw  data  (displayad  in  Appandix  I)  containad 
considarabla  scattar.  Particularly  notaworthy  wara  tha  larga 
changas  (♦/-  20)  in  HDL  racordad  for  savaral  of  tha  subjacts 
A  caraful  casa-by-casa  raviaw  of  tha  raspactiva  lurvays,  lab 
shaats,  haalth  assassmant  workshaats,  and,  in  soma  casas, 
parsonal  intarviaws,  failad  to  produca  a  significant 
justification  for  thosa  radical  changas.  Naithar  could 
discrapancias  ba  datarminad  in  raviawing  tha  laboratory 
quality  control  data.  For  thasa  reasons,  no  data  was  removed 
from  consideration  in  tha  corralation  studias. 

An  additional  study  of  tha  limitad  number  of  subjacts 
who  aithar  changad  their  diatary  habits  (n*l),  alcohol 
consumption  (n*13),  or  usa  of  cigarettes  (n»2>,  or  for  thosa 
subjacts  undar  any  typa  of  aadication  within  tha  preceding  30 
days  of  aach  blood  tast  (n*4>,  failad  to  demonstrate  any 
significant  affact  on  HDL  lavals. 


Interpreting  Mggningfulnttt 


Interpreting  a  correlation  coefficient  as  to  its 
■teaningf ulness  is  commonly  done  using  the  coefficient  of 
determination  (the  square  of  r).  Using  this  method,  the 
portion  of  common  association  of  the  factors  which  influences 
the  two  variables  can  be  determined  (6:105-107).  The 
coefficient  of  determination  for  .56  and  .06  is  .34  and  .01 
respectively.  Expressing  these  figures  in  terms  of  variation 
results  in  34  percent  and  1  percent.  This  is  to  say  that  in 
the  first  case,  a  little  over  a  third  of  the  variance  (or 
influences)  in  the  HDL  levels  was  associated  with  the 
variance  in  the  aerobic  activity  levels.  However,  in  the 
later  test,  as  the  activity  level  increased,  there  was 
virtually  no  variance  or  influence  for  the  HDL  levels  and  the 
aerobic  activity  levels. 
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Chapter  V 


SUMMARY,  CONCLUSIONS,  AND  RECOMMENDATIONS 

The  primary  purpose  of  the  study  was  to  determine  the 
correlation  between  HDL  level  and  aerobic  exercise  level  (as 
measured  by  weekly  aerobic  points).  Additionally,  it  was  to 
determine  the  degree  that  changes  in  aerobic  actiyity  could 
affect  the  HDL  level  over  a  period  of  12  weeks.  The  contents 
of  this  chapter  are  presented  under  the  following  major 
headings:  summary,  conclusions,  and  recommendat ions . 


SUMMARY 


One  hundred  subjects  were  randomly  selected  from  a  group 
of  341  United  States  military  male  officers  attending  the  Air 
Command  and  Staff  College  at  Maxwell  AFB,  Alabama.  These  341 
subjects  were  volunteers  in  a  separate  blood  test  study 
conducted  in  August /Sept esiber  1986  to  determine  their 
cardiovascular  risk  factors.  Of  the  randomly  sampled  100,  67 
participated  fully  in  this  follow-on  study.  Data  from  the 
original  blood  test  as  well  as  a  later  second  test  were 
evaluated.  Aerobic  level  data  in  the  form  of  aerobic  points 
were  obtained  from  two  surveys  covering  the  subjects' 
behavior  in  the  10-  to  12-week  period  prior  to  each  blood 
test . 


The  aggregate  data  from  the  surveys  and  the  blood  samples 
were  used  by  the  researchers  for  analysis.  The  Pearson 
correlation  between  aerobic  activity  level  and  HDL  level  was 
calculated  and  examined  for  the  two  time  periods. 
Additionally,  the  Pearson  correlation  between  changes  in 
aerobic  level  and  changes  in  the  HDL  level  over  the  12-week 
study  period  was  calculated  and  examined.  Percentile  rank 
norms  were  also  calculated  for  the  aerobic  activity  levels  of 
the  subjects  for  the  two  time  periods. 


Once  the  above  computations  were  made,  the  researchers 
examined  the  various  groupings  of  data.  The  percentile  rank 
norms  showed  a  larger  percentage  of  subjects  meeting  Dr. 
Cooper's  minimum  fitness  standards  at  the  end  of  the  study 
than  at  the  beginning.  Further  analyses  of  the  groups  re¬ 
vealed  correlations  of  .58  (significant  at  the  .001  level  of 


probability)  and  .08  (which  was  not  significant  at  the  .05 
level  of  probability)  between  aerobic  activity  level  and  HDL 
level  for  the  beginning  and  the  end  of  the  study 
respectively.  There  was  also  a  .47  correlation  (significant 
at  the  .001  level  of  probability)  between  changes  in  aerobic 
activity  levels  and  attendant  changes  in  the  HDL  levels  over 
the  study  period  of  12  weeks.  These  correlations  resulted  in 
the  researchers'  first  hypothesis  being  accepted  for  certain 
conditions  and  being  rejected  under  other  conditions.  The 
researchers'  second  hypothesis  was  accepted. 

The  significant  positive  correlation  between  aerobic 
activity  levels  and  HDL  levels  determined  for  the  initial 
data  supported  the  researchers'  hypothesis  and  was  in  accord 
with  other  researchers'  implications.  However,  the  low 
correlation  for  the  later  data  prompted  an  analysis  which 
revealed  a  nonlinear  relationship  between  HDL  level  and 
aerobic  activity  levels.  At  aerobic  activity  levels  above  30 
aerobic  points  per  week,  the  apparent  sensitivity  of  HDL 
level  to  activity  level  changes  dropped  sharply.  At  60  or 
more  aerobic  points  per  week,  further  increases  in  activity 
were,  in  fact,  not  associated  with  further  changes  in  HDL 
level.  The  difference  between  the  two  HDL  level /aerobic 
activity  level  correlations  determined  in  this  study  was 
largely  explained  by  the  gross  increase  in  average  subject 
activity  level  from  the  beginning  to  the  end  of  the  study. 

The  significant  correlations  determined  in  this  study 
suggest  that  lifestyle  changes  that  include  going  from  a 
sedentary  to  moderate  activity  level  are  associated  with 
increases  in  HDL  level.  This,  in  turn,  has  a  favorable 
effect  on  the  ratio  of  overall  cholesterol  to  HDL,  which  is 
recognized  as  the  most  significant  individual  cardiovascular 
disease  risk  factor. 


CONCLUSIONS 


The  following  conclusions  were  supported  by  the  findings 
of  this  study: 


1.  Aerobic  activity  levels  and  HDL  levels  were 
positively  related  when  the  subject  group  averaged  35  aerobic 
points  per  week.  The  correlation  of  .58  was  statistically 
signif icant . 


2.  Aerobic  activity  levels  and  HDL  levels  were  not 
related  when  the  subject  group  averaged  50  aerobic  points  per 
week.  The  correlation  of  .08  was  not  statistically 
significant . 


3.  Changes  in  aerobic  activity  levels  were  positively 
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related  to  changes  in  HDL  levels  during  the  12-week  study 
period.  The  correlation  of  .47  was  statistically 
signif icant . 

4.  The  general  relationship  between  aerobic  activity 
levels  and  HDL  levels  was  significant  at  low  to  moderate 
activity  levels  (0  to  40  aerobic  points  per  week).  At  high 
levels  (exceeding  60  aerobic  points  per  week),  further 
increases  in  activity  levels  were  not  associated  with 
increases  in  HDL  levels. 


RECOMMENDAT I ONS 

On  the  basis  of  the  findings  and  conclusions  of  this 
study,  the  researchers  recommend  that  the  Air  University 
continue  to  maintain  the  present  Long  Haul  Program.  Its  30 
aerobic-points-per-week  requirement  is  an  appropriate  fitness 
standard . 

The  researchers  also  make  the  following  recommendations 
for  additional  studies: 

1.  Further  research  should  be  conducted  using  a  larger 
number  of  sedentary  subjects  (e.g.  100  sedentary  subjects  as 
a  control  group  and  another  100  sedentary  subjects  where 
their  aerobic  activity  levels  were  raised  to  30  to  60  aerobic 
points  per  week) . 

2.  Further  research  in  this  area  should  include 
procedures  to  determine  test  reliability  for  the 
HDL/cholesterol  measurement. 

3.  Further  research  in  this  area  should  include  weekly 
analysis  of  HDL/cholesterol  levels  during  the  study  period 
for  subjects  whose  activity  level  remains  constant. 


BIBLIOGRAPHY 


A.  REFERENCES  CITED 


Books 


American  Heart  Association.  Heartbook:  A  Guide  to 

Prevention  and  Treatment  of  Cardiovascular  Diseases . 
New  York,  NY:  Dutton.  1980. 

Baumgartner,  T.  A.  &  A.  S.  Jackson.  Measurement  for 
Evaluation  in  Physical  Education  ( 2nd  Eld .  )  . 

Dubuque,  IA:  Wm.  C.  Brown,  1982. 

Cooper,  Kenneth  H.  Aerobics .  New  York,  NY:  M.  Evans 
and  Co.,  Inc.,  1968. 

- .  The  Aerobics  Program  for  Total  Well-Being: 

Exercise.  Diet,  Emotional  Balance.  New  York,  NY: 

M.  Evans  and  Co.,  Inc.,  1982. 

- .  The  Aerobics  Way:  New  Data  on  the  World's  Most 

Popular  Ebcercise  Program.  New  York,  NY:  M.  Evans 
and  Co.,  Inc.,  1977. 

The  New  Aerobics.  New  York,  NY:  M.  Evans  and 
Co . ,  Inc . ,  1970 . 

Holman,  J.  P.  Experimental  Methods  for  Engineers.  New 
York,  NY:  McGraw-Hill  Book  Co.,  1966. 

Nelson,  J.  K.,  &  J.  R.  Thomas.  Introduction  to  Research 
in  Health,  Physical  Education,  Recreation,  and 
Dance .  Champaign,  IL:  Human  Kinetics  Publishers, 
Inc.,  1985. 


Articles 


Gorden,  Tavia,  et  al .  "High  Density  Lipoprotein  as  a 
Protective  Factor  Against  Coronary  Heart 
Disease--The  Framingham  Study."  American  Journal  of 
Medicine .  Vol.  62  (May  1977) ,  pp .  707-714. 

Hartung,  G.  H. ,  et  al.  "Effect  of  Alcohol  Intake  and 
Ebcercise  on  Plasma  High-Density  Lipoprotein 
Cholesterol  Subfractions  and  Apol ipoprotein  in 
Women."  American  Journal  of  Cardiology,  Vol.  58, 

No.  1,  (July  1986),  pp .  148-151. 


K&nnel ,  William,  et  al .  "Cholesterol  in  the  Prediction 
of  Atherosclerotic  Disease."  Annals  of  Internal 
Medicine .  Vol.  90,  Mo.  1  (January  1979),  pp .  85-90. 

Kolata,  Gina.  “Heart  Panel's  Conclusions  Questioned." 
Science,  Vol.  227  <4  January  1985),  pp .  40-41. 

National  Institute  of  Health  Consensus  Development 
Conference  Statement.  Vol.  5,  No.  7  (December 
1980),  p.  10. 

Wood,  Peter.  "The  Cholesterol  Controversy  is  Over!" 
Runner's  World.  Vol  19,  No.  3,  (March  1984),  pp . 
76-80. 


Official  Document 

USAF  Scientific  Advisory  Board.  Review  of  the  USAF 

Overall  Health  Program.  Washington,  DC:  Government 
Printing  Office,  1974. 


Unpublished  Material 

Young,  David  L. ,  Lt  Col,  USAF  &  Eileen  C.  Bradley,  Lt 
Col,  USAFR.  "Executive  Health  Assessment  and 
Fitness  Program."  Training  Handout  prepared  at  Air 
War  College,  Air  University,  Maxwell  Air  Force  Base, 
AL,  August  1986. 


Other  Sources 

Barnicott,  Paul,  Capt ,  USAF.  Chief  of  Clinical 

Pathology  Laboratory,  Brooks  Air  Force  Base,  TX. 
Telecon,  5  January  1987. 

Boehringer  Mannheim  Diagnostics.  Enzymatic  Cholesterol 
Test.  (User's  information  guide  for  cholesterol 
test  kit.)  Indianapolis,  IN,  undated. 

Keith,  Robert  E. ,  Professor,  Auburn  University. 

Interview  with  authors.  Air  Command  and  Staff 
College,  Maxwell  Air  Force  Base,  AL,  4  September 
1986. 

Lancer  Division  of  Sherwood  Medical.  HDL/Cholesterol 
Rapid  Stat  Diagnostic  Kit.  (User's  information 
guide  for  cholesterol  test  kit.)  Kildare,  Ireland, 
July,  1981. 


B .  RELATED  SOURCES 


K, 


Books 


Alexander,  Sidney.  Running  Healthy:  A  Guide  to 

Cardiovascular  Fitness.  Brattleboro ,  VT :  Stephen 
Greene  Press,  1980. 

France,  Kenneth.  Body  Conditioning:  A  Thinking  Person's 

Guide  to  Aerobic  Fitness.  Atlanta,  GA:  Humanics, 
1985. 


Unpublished  Sources 


Fowler,  Robert  F. ,  Lt  Col,  USAF  et  al.  "Cardiovascular  Risk 
Factor  Definitions  and  Explanations."  Air 
University,  Maxwell  Air  Force  Base,  AL,  July  1984. 

McDonald,  Thomas  J. ,  Ma j ,  USAF.  "The  Air  Force  Executive's 
Guide  on  Stress,  The  Causes,  Consequences,  and 
Coping  Strategies."  Research  study  prepared  at  the 
Air  Command  and  Staff  College,  Air  University, 
Maxwell  Air  Force  Base,  AL,  1986. 

"Sampling  and  Surveying  Handbook."  Air  University,  Maxwell 
Air  Force  Base,  AL,  1985. 

Storm,  Sperry  C.,  Commander,  USCG.  "Cardiovascular  Risk 
Assessment  in  the  U.  S.  Coast  Guard.”  Research 
study  prepared  at  the  Air  War  College,  Air 
University,  Maxwell  Air  Force  Base,  AL,  March  1985. 


30. 


aV  if-  K*-  ft-  At- 


APPENDIX  A 


Appendix  A 

Cardiovascular  Risk  Factors 


m 


Displayed  in  the  following  table  are  the  thirteen 
factors  indorsed  by  the  American  Heart  Association  (1:2-20) 
as  contributing  to  an  individual's  overall  cardiovascular 
disease  risk.  The  relative  risk  points  associated  with  each 
factor  were  determined  through  research  conducted  at  the 
United  States  Sports  Academy,  Preventive  Medicine  Center 
(16:1-41) . 


Risk  Factor 


Range  of  Values 


Associated  Risk  Points 


Choi  Ratio 
Total  Choi 
Smoking 

Personal  History 
Cardio  Fitness 
Psycho  Stress 
Age 

Diastolic  BP 
Systolic  BP 
Family  History 
Body  Fat 
Blood  Glucose 
Serum  Triglyceride 


<  4.5  -  9.5  » 

140  -  280  mg/dl 
0-40  cig/day 
None  -  Recent  M.I. 

Superior  -  Poor 
None  -  Extreme 
<20-60  yrs 

<  80  -  112  mm 

<  124  ~  164  nun 
None  -  Early  Death 

<  16%  -  36%  » 

<  120  -  150  mg/dl 
<  100  -  260  mg/dl 


0-10 

(unassigned ) 
0-8 
0-8 
0-6 
0-4 
0-4 
0-4 
0-4 
0-4 
0-4 
0-3 
0-2 


*  Note:  Expected  range  in  values  for  males  30  -  39  years 
old. 


Table  A-l.  Cardiovascular  Risk  Factors 
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Appendix  B 

Survey  •  1 /Aerobic  Activity  Chart 


AU 


SCN  (EXP  DATE 


ACSC  CARDIOVASCULAR  RISK  FACTOR /AEROBIC  ACTIVITY  LEVEL  SURVEY 


1.  Back  in  August,  you  vara  one  of  391  ACSC  students  who  participated 
in  a  cardiovascular  risk  factor  (CRF)  assessment  project.  As  a 
follov-on  to  that  test  ve  are  conducting  a  research  project  to 
investigate  a  possible  correlation  between  aerobic  exercise  and  a 
primary  risk  factor,  high  density  lipoprotein  (HDL) .  Your  name  was 
randomly  picked  to  assist  us  in  gathering  some  additional  needed 
information. 

2.  The  attached  survey  will  provide  us  with  the  information  we  need 
to  establish  a  preliminary  relationship  between  CRFs  and  certain 
behavior  patterns.  We  also  invite  you  to  participate  in  a  second  CRF 
assessment  in  late  November.  Having  two  sets  of  data  (CRFs  and  aerobic 
activity)  from  each  of  you  will  significantly  improve  the  statistical 
validity  of  our  results.  Please  answer  this  survey  and  keep  records 
of  your  current  aerobic  activity  as  accurately  as  possible.  Your 
actual  data  is  important  to  us  regardless  of  your  HDL  level  or  your 
compliance  with  ACSC  Long  Haul  requirements. 

3.  This  project  is  one  of  the  first  to  attempt  to  positively  relate 
aerobic  exercise  with  HDL.  It  is  being  enthusiastically  sponsored  by 
Dr.  Neubauer  of  England  AFB,  who  plans  on  publishing  the  results  in  a 
national  medical  journal.  Of  course  your  individual  responses  to  this 
survey  and  to  any  further  tests  will  be  kept  confidential.  Thank  you 
for  your  interest  and  cooperation  in  this  important  study.  There  will 
be  a  short  briefing  in  the  main  auditorium  at  1200  this  Thursday  (23 
October)  to  answer  any  questions  concerning  the  project  or  survey. 

You  may  turn  in  the  survey  at  that  time.  If  you  are  unable  to  sake 
this  briefing,  please  return  the  completed  survey  to  Maj 
Stafford/Seminar  25  or  Maj  Prewitt /Seminar  11  by  24  October,  1986. 
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INSTRUCTIONS :  Except  as  noted  otherwise,  circle  the  lettsr 
corresponding  to  the  most  correct  Answer.  All  questions  refer  to  your 
behevior /Activities  during  the  period  1  July  through  31  August,  1966. 

1. 

My  AverAge  weekly  Alcohol  consumption  was  (1  drink  «  1  beer  *  1 

gless  of  wine  *  1  oz.  herd  liquor): 

A. 

None 

B. 

1  -  4 

C. 

5-6 

I 

D. 

9-12 

> 

E. 

13  or  aore 

! 

1 

2. 

My  ever Age  daily  cigarette  consumption  was: 

► 

W 

A. 

None 

V 

S 

B. 

Less  then  1  (or  smoke  cigsrs/pipe) 

A 

A 

C. 

1  -  9 

! 

D. 

10  -  20 

1 

E. 

21  or  more 

3. 

(USAF  officers  only)  My  time  for  the  lest  Aerobic  fitness  test 

(1. 

5  mile)  was: 

i 

A. 

Don't  know/Haven't  actually  run  one  in  last  12  months 

5 

B. 

More  than  15:30 

c 

C. 

15:30  -  13:01 

M 

i 

f 

0. 

13:00  -  11:00 

\ 

m 

l 

E. 

Less  than  11:00 

1 

4. 

My  average  number  of  aerobic  exercise  sessions  (must  exceed  15 

V 

■mutes  per  session)  per  week  was: 

• 

* 

A. 

Less  than  1 

o 

* 

B. 

1  -  2 

C. 

3-4 

y 

D. 

5-8 

i 

E. 

7  or  more 
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5.  My  average  weekly  aerobic  exercise  consisted  of  the  following:  (insert 
appropriate  distance/pace) 


Event 


Distance 


Walking  (add  only  walks 
of  one  nile  or  sore) 


Running/ Jogging 


ains/ai 


Bicycling 


■ins /ai 


■ph 


Swiaiing 


sec/ 100  yds 


Basketball,  Racquetball 
Handbal 1 ,  Squash 


hours 


Tennis 


hours 


Other  (specify) 


Note:  leave  question  •  6  blank  if  "other”  aerobic  exercise  was  a 
significant  part  of  your  exercise  program. 


6.  Using  the  attached  charts  and  the  data  froa  question  5,  ay  average 
total  weekly  aerobic  exercise  points  were:  _  points. 


Note:  If  specific  exercise  duration  exceeds  the  aaxiaua  value  on  the 

charts,  divide  the  duration  by  two,  extract  appropriate  points,  then 
multiply  by  two.  <Exaaple--If  you  run  30  ailes/week  at  9  ain/aile:  15 
■lies  at  that  pace  *  73  points,  so  30  ailes  *  146  points.) 


7.  I  aa  willing  to  accurately  record  my  aerobic  points  for  the  next  two 
aonths  and  take  a  second  CRF  blood  test  in  November. 


A.  Yes 

B.  No 


L 
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R&pid  Stat  Procedure 


INSTRUCTIONS- Read  Carefully 


•441043,  -441100,  -441092 

LFINCER 


UAPafit  <226,713;  4*230.649  Pa  tart  Finding 

HDL/Cholesterol 


Rapid  Stat*  Diagnostic  Kit 

Pradpitant  Raaganta  *441027.  441043). 

CHof  f  ol  Rapid  Stat  Kit  (4411001  and 
Standards  Sat  (441002) 


\ 


For  ttw  Separation  ot  HOUChof  tarot  m 
Sarum  and  tha  Quantitative  Cotprowatrtc 
Datarmtnatron  ot  Total  and  HOC  Oof  tarot 
to  Serum. 


✓ 


PRODUCT  DESCRIPTION  AND  INTENDED  USE 
Tha  HOC/ Cholaatarol  Rapid  Stat*  Kit  la  a  Ml  ol  raaganti  and  stand- 
aada  for  pacformiog  ma  guanlllallva  dalarmfnatlon  of  total  cholna- 
larol  and  HOL  cfiolaatarol  In  aarum.  Tha  kit  conaiata  ol  litres 
raaganta:  liuyaa  Raagant.  Phanol  Naagant  and  Praclpltant 
RsagsiH.  and  thraa  cfiolaatarol  atandarda  lor  dtracl  uaa  or  In  prapar- 
mg  a  calibration  graph  Tha  Cholaatarol  Rapid  Stat*  Kit  conaiata  ol 
trauma  ftiaganl.  Phanol  Raagant  and  lae  cfiolaatarol  atandarda. 


rliaaaaaa.  hyparHpamias  and  hypampoprotainamias.  Commonly 
aOaanrad  aaoondary  cauaaa  of  atamtad  cholaatarol  I  avals  a  ra 
dlabataa  mawtus,  naphrotic  ayndroma,  hypothyroidlam.  and 

hapatwa  m  Ha  aarty  stags*. 


Tha  HDL  cholaatarol  fraction  appaara  to  ba  much  mora  cloaaly 
ralatad  to  coronary  naan  dtaaaaa  than  ara  total  cholaatarol  lavets. 
Bart4  at  si.  obsarvad  an  invaria  ratationahip  Oatwaan  HOL  levais  and 
tha  Incidanca  ol  haan  diaaaaa  in  mala  patlsnta.  Additional  racant 
studiaa  ha*a  shown  tha  valua  ol  HOL  avals  aa  playing  a  pradictiva/ 
protactlva  rota  m  coronary  naan  diaaaaa.'  11  Tharafora,  this 
datarmlnatlon  has  tha  potantial  ol  bacomlng  an  ascallant  prog- 
noatlc  taal  lor  Oat  action  ol  high  nsk  individuals. 

PRINCIPLE  OF  THE  PROCEDURE 

praclpltant  HOL  traction  (LOL  +  VL0U 

I  Sarum - ►  +  . 

naagant  Supamatant  Praclpltata 


2.  HDL  Cholaatarol  or 
Sarum  Cholaatarol  ♦ 
Cholaatarol  Ealart 


Cholaatarol 

Estaraaa 


Fraa  Cholaatarol 


3.  Fraa Cholaatarol  -■  _ Cholaal-4-an-3-ona ♦  fLO, 

Cholaatarol 

Osldaaa 

4.  H.O,  ♦  phanol  PamtOaaa  Qulnonatmlna  dya »  H,Q 

,  ♦  4  aminoantipynna  *  (pony 


REAGENTS 

Tha  HOUChotastaroi  Rapid  Stat*  Kit  contains  suttlctant  rsagants 
and  standards  lor  part ormlng  50  dstamUnatlona  aa  follows: 


SUMMARY  AND  EXPLANATION  OF  TEST 
Tha  knportancs  of  cftolsstsraf  (and  chofaatarof  safari!  has  tone 
*san  racognttad  m  clinical  msdidns  and  tharafora  has  Man  wtdsiy 
•  atudisd.  Many  typas  of  praoaduraa  hava  baan  utIHzod  —  gravlmatnc. 
naphalomafttr.  chromatographic.  coforlmatrlc.  f  hjoromatrtc,  lurtMdl 
mstrlc.  Howsvar.  spaclrophotomatrlc  msthoda  ara  most  fraquantty 
ussd  Tha  Uabarmann-Burcliard  reaction  la  a  classical  procadura 
tar  datarmlnlng  cholailsrol  In  an  acatlc  add  —  acatic  anhy 
•Ida— aullurie  add  systam"  Tha  procadura  ol  AbalH  at  at.  widaiy 
aocaptad  as  tha  ralsrancs  mathod.  amptoya  sohrent  axtractlon  ol 
a«a  cholaatarol  and  cholaatarol  astara  followad  by  hydrolysis  prior 
So  color  davatopmant 

Craymallc  mat  hods*  utilizing  Cholaatarol  Osldaaa  and  Cholaatarol 
Estaraaa  hava  recantty  bacoma  avsilabw  and  hava  baan  combinsd 
shminattng  tha  nsad  tar  any  astrectlon  procadura.  Tha  Rapid  Slat 
procadura  utlUzss  both  anzymas  In  conjunction  with  tha  psrosl- 
daaarphsnol/4-smlnoantipynna  systam  outllnsd  by  Trtndar  ‘  Tha 
oharmcal  reactions  ara  shown  in  tha  "PRINCIPLE  OF  THE  PROCE¬ 
DURE"  sactwn 


1  PradpManl  Raagant  (25  mL)  containing:  MgCl.  BH.O.  11  gJL 
Phoaphofungstlc  Add.  4.4  g/L 

2  Ejizyma  Raagsnf 4  (2  s  1  J*  gml  containing  (altar  reconstitution!. 
Paroxtdaas  (horearadfsh),  >  40  s  10*  U!L  Cholaatarol  Osldaaa 
(bactarlao,  >  too  U!L  Cholaatarol  Estaraaa  (animal).  >  50  U!L 
4-amlnoantlpyrtns.  0.3  g/L  Also  contains  a  subllizar  and  buttars 

X  Phanol  Raagant  (too  mL)  containing:  PhsnoL  2  g/L  Also  contains 
aubiltzsra. 

4  Chotaatarol  Standard  X  mg/dt  (0.78  mmol/L)  (5  mL!  containing: 
Cholaatarol.  X  mg/dt_  Surfactant:  Statu Kzsr 

5  Cholaatarol  Standard  200  mgfdL  (5-2  mmotlL)  (S  mL)  containing: 
Cholaatarol.  200  mg/dL  Surfactant  StabiHzar. 

A  Ctlols  s  tar  ol  Standard  500  mgrdL  (13  mmol/L)  (5  mL)  containing: 
Cholaatarol.  500  mg/dL  Surfactant:  StaDHizar 


Tha  bulk  Praclpltant  Rsagants  (Product  Noa.  •6*3-441027  and 
•683-44 1 043)  hava  tha  sama  sxact  formulation  aa  tha  kit  raagant  and 
Contains  sutlldant  malarial  tor  200  and  460  precipitations  respsc- 
ttyaty 


Total  circulating  cholaatarol  is  compotad  of  two  major  tat 
packatt  —  tha  higlvdsnaity  iipoprotam  (HOD  traction  and  tha  low-  or 
vary  taw-dsnaity  Hpoorotam  (LOL.  VLOL)  fractions 


Tha  Chotaatarol  Rapid  Stat  Kit  contains  sufflctant  rsagants  and 
standards  lor  psrtormtng  50  Oatamunationa  aa  follows 


Various  Hpoprotain  tractions  can  ba  ssparatsd  alsctrophoratlcally 
A  quantitattva  Hpoprotain  profits  can  ba  obtainad  by  ultracamntuga- 
Bon  or  by  aalaetfva  pracipitatlon  ol  tha  LOL  and  VLOL  Iraction  Tha 
Rapid  Stat  procadura  utiiizaa  a  rapid,  aftlciant  and  stabia  magna- 
atum/phosphotungstata  precipitant  raagant  *  Tha  HOL  cholaatarol 
fraction  praaant  in  tha  supamatant  it  than  analyzsd  with  our  totally 
anzymatic  cholaatarol  raagant. 


1  Eroyma  Raagant*  (2 1  t.M  gm)  containing (aftar  raconstitutloni: 
Paroridasa  tftorsaradlsh),  >  40  x  10*  UfL  Cholaatarol  Ovidasa 
(bactanai).  >  IX  UfL  Cholaatarol  Estaraaa  (animal).  >  X  UfL. 
4-aminoantipynna.  0.3  g/L  Also  contains  a  stabillzar  and  buttars 

2.  Phanol  Raagant  (100  mL)  containing:  Phanol.  2  g/L  Also  contains 
stabHizars 


CLINICAL  SIGNIFICANCE 

Many  aspartmantal  and  apidamtotogical  studiaa  hava  shown  an 
association  oatwaan  sarum  lipids  and  stharoactarosis  Chotsaiaroi 
tavala  and  dlatary  intaka  hava  ottan  baan  ralatad  to  atharoacisrosis 
aa  wall  as  resultant  atroka.  cardiovascular  diaaaaa.  ate 

Additionally,  sirrelad  cholaatarol  Wvais  ara  asan  with  various  Hptd 


3  Cholaatarol  Standard  200  mg/dL  (52  mmol/L)  (5  mL)  containing: 
Choiaslarol.  200  mg/dL  Surfactant:  Stabillzar 

4.  Cholaatarol  Standard  500  mg/dL  (13  mmol/L)  (5  mu  containing: 
Cholastarol,  500  mg/dL  Surfactant;  Stabillzar. 

‘Lot  to-lot  variations  In  anzyma  activity  may  occur  howavar.  In  no 
eass  WIN  such  variation*  aftact  or  altar  tsat  results. 


•  Lancsr  Division  of  Sharwood  Madieal.  1*61 
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Warnings/ Precautions 
For  m  Vitro  Diagnostic  Use 

CAUTION;  The  physiologic* I  properties  ot  thsso  rsagsnts  sro 
unknown.  Therefore,  usa  good  chamlcal  handling  pro- 


Tho  standards  contain  propanol  and  thoraloro  ars  flam 
mabtac  do  not  axposa  to  hast,  spark  or  opon  llama! 


Working  Reagent  Preparation 


To  prepare  Working  Cholesterol  Reagent,  bring  stock  reagents  to 
room  tomporaturo,  add  50.0  mL  ot  Phenol  Reagent  to  the  2  a*.  bottia 
containing  tho  Enzymo  Roogont.  Allow  to  stand  10  minutes.  than 
swirl  to  mix  complotoly.  if  moro  than  1  bottlo  of  Working  Cholosteroi 
Roogont  is  boing  props  rod  at  tho  same  time,  tho  reagent  can  be 
pooled.  A  standard  must  bo  run  on  each  bottle  (single  or  pooled)  ot 
prepared  Working  Cholesterol  Reagent.  Working  Cholesterol 
Reagent  is  stable  60  days  refrigerated. 


Storage  and  Stability 

Upon  receipt  the  kit  should  be  stored  in  the  refrigerator.  DO  NOT 
FREEZE-  After  opening  the  kit  the  Enzyme  Reagent.  Phenol  Reagent 
and  standards  must  be  stored  under  refrigeration  at  2-8*0  The 
Precipitant  Reagent  may  be  stored  at  room  temperature  (18-25*0.  if 
the  standards  have  been  subjected  to  freezing  temperatures,  the 
cholesterol  may  form  a  crystalline  precipitate,  if  this  should  occur, 
place  tightly  capped  standard  in  a  37  *C  incubator  ovemfto,  then 
shake  to  resotubiiize. 


All  reagents  should  be  clear.  Should  any  reagent  precipitate  or  show 
signs  of  microbial  growth,  discard  it.  The  Working  Cholesterol 
Reagent  should  be  almost  colorless  —  it  may  have  a  pink  cast  as  it 


SPECIMEN  COLLECTION  ANO  PREPARATION 


MOL  Cholesterol;  The  specimen  must  be  collected  from  a  fasting  pa¬ 
tient.  the  fast  being  a  full  14  hour  fast."  The  patient  should  have 
been  on  a  full  ethnic  diet  for  several  days  prior  to  the  fast  and  subse¬ 
quent  blood  sampling.  The  serum  can  be  stored  at  mom  tempera¬ 
ture  up  to  3  days  or  at  2-8  *C  up  to  6  days.  Refrigerated  or  frozen 
specimens  which  have  completely  thawed  require  a  full  24-30  hour 
period  to  fully  resotubiiize  the  lipoproteins.  If  theM  specimens  are 
analyzed  before  the  required  equilibration  period,  the  results  will  be 
artificially  low. 


Plasma  collected  in  EDTA  is  suitable  for  analysis  (results  will  tend  to 
be  1.5  mg/dL  (0.039  mmol/Lj  lower  than  serum.)  Do  not  use  hepanniz 
ed  plasma  or  plasma  collected  in  other  coagulants. 


Total  Cholesterol:  The  specimen  must  be  collected  from  a  fasting 
patient,  the  fast  being  a  full  14  hour  fast.  The  patient  should  have 
been  on  a  full  ethnic  diet  for  several  days  prior  to  the  fast  and  subse¬ 
quent  Mood  sampling.  The  Cholesterol  m  the  specimen  is  stable  up 
to  6  days  at  2-8  *C. 
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PROCEDURE 


Materials  Required 


In  addition  to  the  HDL/Choiesteroi  or  Cholesterol  Rapid  Stat  Kits, 
the  following  items  will  be  needed  to  perform  the  test: 

1.  Conical  centrifuge  tubes  (12  mL  glass  is  suitable!. 

2.  Glass  lest  tubes  (13  x  100  mm  are  suitable). 

3.  Accurate  pipettes  (such  as  Oxford*  brand  Samplers*1’ )  capable  of 
deiivenng  50.0  mL,  2.0  mL.  0.50  mL  0.10  mL  and  0.02  mL 

4.  Centrifuge  capable  ot  obtaining  1000  x  g  (non-refhgerated). 

5.  Incubation  bath  set  at  37 *C. 

6.  Spectrophotometer  or  colorimeter  capable  of  reading  absorb¬ 
ance  at  510  nm. 

Performance  of  Test  (HDL  Cholesterol) 

A  Preparation  of  HDL  fraction 


1.  Pi  pet  0.50  mL  serum  into  labelled  cortical  centrifuge  tube. 

2.  Add  0.50  mL  Precipitant  Reagent.  Mix  well. 

3.  Centrifuge  all  tubes  at  1000  x  g  (full  speed  for  most  bench  cen¬ 
trifuges)  for  15  minutes.  (See  note  4.) 

4.  Carefully  remove  clear  supernatant  fraction.  (See  note  5.) 
Transfer  to  a  property  labelled  tube  marked  HDL  fraction.  (If 
supernatant  is  turbid,  see  note  1). 


B.  Procedure  for  HDL  Cholesterol  determination 


1.  Prepare  Working  Cholesterol  Reagent  as  indicated  in  WORKING 
REAGENT  PREPARATION  section. 

2.  Label  test  tubes,  one  for  the  reagent  blank,  one  for  standard  and 
one  for  each  patient. 

3.  (a)  To  the  tube  designated  reagent  blank,  add  0.100  mL  of 
«  deionized  water. 

(b)  To  the  tube  designated  standard,  add  0.100  mL  of  the 
cholesterol  standard.  30  mg/dL  (0.78  mmM/L).  (see  note  7.) 

(c)  To  each  patient  tube,  add  0  100  mL  of  the  HDL  fraction 
prepared  in  section  A  above. 

4.  Add  2.0  mL  of  Working  Cholesterol  Reagent  into  each  tube.  Mix 


5.  Incubate  rack  of  tubes  in  37*C  bath  for  15  minutes. 

6.  Remove  all  tubes  from  incubation  bath.  Cool  in  room  tempera¬ 
ture  (18-25*0  water  bath  for  1-2  minutes. 

7.  With  the  wavelength  of  the  spectrophotometer  Mt  at  510  nm.  Mt 
the  absorbance  of  the  instrument  to  zero  with  the  Reagent  blank. 
Then  read  and  record  the  absorbances  of  all  standard  and  pa¬ 
tient  tubes  within  30  minutes.  To  compute  HDL  cholesterol  con¬ 
centration.  see  CALCULATION  OF  HDL  CHOLESTEROL  CON¬ 
CENTRATION”  section. 


Performance  of  Test  (Total  Cholesterol) 

1.  Prepare  Working  Cholesterol  Reagent  as  indicated  in  WORKING 
REAGENT  PREPARATION  section 

2.  Label  test  tubes,  one  for  the  reagent  blank,  one  for  standard  and 
one  for  each  patient. 

3.  (a)  To  the  tube  designated  reagent  blank,  add  0.020  mL  of 

deionized  water. 
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MTo  ttit  tube  designated  standard,  add  0  020  mL  of  the 
cholesterol  standard,  200  mg/dL  (5.2  mmol/L)  (see  note  7.) 
(c)  To  each  patient  tube,  add  0.020  ml  of  whole  serum. 

4.  Add  2.0  ml  of  Working  Cholesterol  Reagent  into  each  tube.  Mix 


5.  Incubate  rack  of  tubes  in  37 *C  bath  for  15  imnutes. 

8.  Remove  ail  tubes  from  incubation  bath.  Cool  in  room  tempera' 
ture  (lft-25'Q  water  bath  for  1-2  minutes. 

7.  With  the  wavelength  of  the  spectrophotometer  set  at  510  nm.  set 
the  absorbance  of  the  instrument  to  zero  with  the  Reagent  Blank. 
Then  read  and  record  the  absorbances  of  all  standard  and  pa¬ 
tient  tubes  within  X  minutes.  To  compute  total  cholesterol  con¬ 
centration.  see  "CALCULATION  OF  TOTAl  CHOLESTEROL 
CONCENTRATION  '  section. 


CaAbrstlon 
HOC 


This  procedure  follows  Beer's  law  (linear  relationship  between  con¬ 
centration  and  absorbance,  intercept  *  0)  over  the  range  0-150  mg 
cholesterot/dl  (0-3.9  mmoi/L).  individual  spectrophotometers  and 
colorimeters  may  vary  in  their  characteristics,  making  it  best  that 
these  instruments  be  calibrated.  For  most  specimens  the  use  of  the 
Blank  and  X  mg/dL  (0.78  mmoi/l)  standard  may  be  used  with  no 
other  standard  solutions  over  the  range  in  which  Beer's  law  is 
known  to  hold  for  the  particular  instrument. 


The  following  chart  shows  the  proper  ratios  of  the  standards  pro¬ 
vided  in  the  kit  to  use  in  preparing  a  series  of  cholesterol  standards 
of  various  concentrations  over  the  0  to  150  mg/dl  (0-3.9  mmoi/l) 
range.  Do  not  dilute  standards  with  water  or  saline.  Analyze  in  same 
manner  as  “Procadure  for  HDL  Cholesterol  determination." 
(Deionized  water  may  be  used  as  a  zero  standard.)  (see  note  7.) 


Cholesterol 
Concentration 
(mg/dl)  (mmol/L) 


Volume  of 
30  mg/dl 
(0.78  mmol/L) 
Standard 
(ml) 


Volume  of 
200  mg/dl 
(S3  mmol/L) 
Standard 
(ml) 


30 

0.78 

only 

- 

50 

130 

0.075 

0.010 

60 

1.96 

0.140 

o.ox 

100 

2.60 

0.100 

0.070 

115 

2.99 

0.050 

0.050 

IX 

3.X 

0.070 

0.100 

IX 

390 

0.050 

0.120 

Total  Cholesterol 


This  procedure  follows  Beer's  law  over  the  range  0-500  mg  choles- 
terol/dL  (0-13  mmoi/l)-  For  most  specimens  the  use  of  the  Blank  and 
200  mg/dL  (5.2  mmol/L)  standard  may  be  used  with  no  other  stand¬ 
ard  solutions  over  the  range  in  which  Beer's  law  is  known  to  hold  tor 
the  particular  instrument. 


The  following  chart  shows  the  proper  ratios  of  the  standards  pro¬ 
vided  in  the  kit  to  use  m  preparing  a  senes  of  cholesterol  standards 
of  various  concentrations  over  the  0  to  500  mg/dl  (0-13  mmoi/l) 
range.  Do  not  dilute  standards  with  water  or  saline.  Analyze  in  same 
manner  as  Performance  of  Test  — Total  Cholesterol  ’  (Deionized 
water  may  be  used  as  a  zero  standard.)  (see  note  7.) 


Cholesterol 
Concentration 
(mg/dl)  (mmoi/l) 

Volume  of 

X  mg/dl 
(0.78  mmoi/1) 
Standard* 
(ml) 

Volume  of 
200  mg/dL 
(S3  mmoi/l) 
Standard 
(ml) 

Volume  of 
500  mg/dl 
(13  mmoi/l) 
Standard 
(ml) 

IX 

2.60 

0.100 

•  0.070 

- 

200 

5.20 

- 

only 

- 

300 

780 

- 

0.100 

0.050 

400 

104 

- 

0050 

0.100 

500 

13.0 

- 

- 

only 

*  Avertable  m  Cholesterol  Standards  Set.  Product  No  9883-441092 


Quality  Control 
HOI  Cholesterol 

Most  lyophiiized  sera  are  unsuitable  for  the  Quality  Control  of  the 
HOL  Cholesterol  due  to  changes  m  the  lipoprotein  structure  it  is 
therefore  recommended  that  the  lancer  H  DU  Cholesterol  Control 
Serum  (Product  No.  8883-441050)  be  used. 


Total  Cholesterol 


The  use  of  assayed  serum  controls,  in  both  the  normal  and  abnor¬ 
mal  ranges,  is  helpful  in  monitoring  the  performance  of  the  proce¬ 
dure.  It  la  good  practice  to  run  a  normal  and  abnormal  control  with 
each  batch  of  samples.  The  value  for  each  control  should  fail  within 
the  manufacturer's  stated  acceptable  range  based  on  comparable 
enzymatic  methods. 


RESULTS 

Calculation  of  HDL  Cholesterol  Concentration 


In  the  range  in  which  Beer’s  law  has  been  demonstrated  to  hold  for 
the  instrument  used  and  when  the  30  mg/dL  (0.76  mmol/L) 
Cholesterol  standard  is  used: 


HDL  Cholesterol 
Concentration 
of  Unknown 


A  unknown  x  jq  mg  (Q  78  mmol/ ^  x  2 
A  standard  dL 


Where  A  *  absorbance 


The  factor  of  2  will  correct  for  the  dilution  of  the  sample  with  the 
Precipitant  Reagent. 

Sample  Calculation 
A  unknowns 0.196 
A  standard  *  0.245 


HDL  CftOWStWtX  0  iQat 

Concentration  of  ■  — - x  M^tO  78  mmol/L)  x  2  ■  48  mg/<JL*  (1  25  mmol 'll 

Unknown  0  245  dL  h£>1  ChoWiterol 


To  arithmatlcally  estimate  the  LDL  and  VLDL  values,  see  note  6. 


•To  convert  from  mg/dl  to  SI  unite,  multiply  by  0  026  (eg  48 
mg/dl  *  1.25  SI  units  (mmol/l) ). 


Calculation  of  Total  Cholesterol  Concentration 
In  the  range  in  which  Beer's  law  has  been  demonstrated  to  hold  for 
the  instrument  used,  and  when  the  200  mg/dl  (5  2  mmol/L) 
cholesterol  standard  is  used: 


Total  Cholesterol  A  . 

Concentration  of  *  *  unknown  x  200  !^S  (5  2  mmol /  L) 
Unknown  A  standard  dL 


Where  A  =  absorbance 
Sample  Calculation 


A  unknown  *  0  536 
A  standard  a  0.346 


Total  Owwvror  0  538  mo  ma 

Concentration  o*  *  *  200  _  (5  2  mmoi/U  •  210  _  cno**»ta»o*‘A  06  mmoi'U 

Unknown  0  346  0L  0L 


*To  convert  from  mg/dl  to  Si  units,  multiply  by  0  026  (e  g  3 1 0 
mg/dl  =  8  06  SI  units  (mmol/LJ ). 


NOTES  AND  PRECAUTIONS 


1.  Irpemic  specimens,  and  on  occasion  a  clear  specimen,  may  give 
a  supernatant  that  is  turbid,  if  you  have  the  capability,  centrifuge 
an  additional  10-15  minutes  up  to  12.000  g.  Otherwise,  dilute  the 
specimen  1  1  with  saline  and  repeat  the  precipitation,  multiply¬ 
ing  the  final  HOI  result  by  2 

2.  Specimens  which  are  severely  Mpemic  may  give  a  compact 
precipitate  (appearance  of  scum)  on  the  top  with  a  dear  subna 
tint  instead  of  a  clear  supernatant  and  a  button  Then  careful 
ly  bypass  the  pedacie  on  top  and  sample  from  the  subnatant 

3.  Specimens  which  have  a  Total  Cholesterol  greater  than  500 
mg/dl  (13  mmot/L)  should  be  diluted  1  1  with  saime  and  rerun 
Multiply  the  final  total  cholesterol  result  by  2 

4.  To  convert  r.^ms  to  g.  use  the  following  tormuis 
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Romove  supernatant  immediately  after  centrifugation  If  the 
supernatant  13  allowed  to  stand  on  top  of  the  button  for  an  exces¬ 
sive  period  of  time  (more  than  30  minutes),  the  cholesterol  value 
in  the  HDL  fraction  will  be  artificially  elevated. 


Cvux«TG/5 

Cux.  *  Cw*  ~  Cwol  ~  TG/5 


These  equations  are  fairty  accurate  for  specimens  In  which  the 
triglyceride  concentrations  are  no  more  than  400  mg/dl  (4.52 
mmoi/L)  and  which  are  not  from  persons  having  type  III  hyper¬ 
lipoproteinemia.’4 

7.  It  is  extremely  Important  to  taka  care  to  accurately  pipette  the 
standarda  because  they  contain  a  surfactant  and  an  alcohol.  It  is 
therefore  suggested  that  both  the  standarda  and  samples  be 
added  with  the  'reverse”  technique.  This  technique  is  only  possi¬ 
ble  when  a  two-stop  piston  pipette  with  disposable  tipa  (such  as 
Oxford*  brand  Samplers*)  is  used.  To  fill  the  disposable  ftp.  the 
piaton  la  depressed  all  of  the  way  down  to  the  second  stop, 
dipped  below  the  surface  of  the  liquid  and  allowad  to  rise 
gradually  all  the  way  up.  Repeat  the  up  and  down  motion  of  the 
piaton  to  pre-wet"  the  tip.  The  outside  of  the  tip  it  carefully 
wiped  with  clean  absorbent  paper,  being  careful  to  avoid  removal 
of  fluid  from  within  the  tip.  The  tip  is  then  placed  near  the  bottom 
of  a  ciaan  test  tube  and  the  piston  pushed  down  to  the  first  stop. 
This  will  cause  the  volume  of  fluid  stated  on  the  pipette  to  be  dis¬ 
placed.  The  point  of  the  tip  is  then  touched  to  the  inner  well  of  the 
teat  tuba  in  order  to  transfer  any  droplets  from  the  tip  to  the  tube. 

Additionally,  the  standard,  since  it  contains  alcohol,  should  be 
protected  from  evaporation.  This  can  be  accomplished  by 
"squeezing”  only  enough  out  of  the  bottle  to  complete  the  test, 
Immediately  pipetting,  and  discarding  the  waste. 

EXPECTED  VALUES 

Since  many  factors  (age.  sex.  race,  diet)  seem  to  affect  H  DO  Choles¬ 
terol  and  Total  Cholesterol  levels,  it  is  best  that  each  laboratory 
determine  its  own  normal  range. 

HOU  Cholesterol 

Using  the  Rapid  Slat  procedure  tor  hospitalized,  Caucasian  pa- 
dents:  for  25  male  patients,  average  age  of  S3,  the  mean  HDL/Cho- 
lesteroi  was  44.9  mg/dL  (1.17  mmol/L)  (range * 35-64  mg/dL. 
0.91*1.66  mmol/L):  for  24  female  patients,  average  age  of  59.  the 
mean  HOUChoiesteroi  was  56  mg/dL  (1.46  mmol/L)  (range  *  37-74 
mg/dL,  0.96-1.92  mmol/L). 


The  following  normal  population  ranges  have  been  suggested:'* 
male,  2961  mg  MOL  Choleeteroi/dL  (0.75*1 .59  mmol/1.):  female.  38-75 
mg  HOC  Chofesterol/dL  (1.0-1  95  mmol/L).  Values  below  limits  are 
associated  with  a  higher  than  average  risk  of  coronary  heart  disease 
(CHO)  Values  above  55  mg/dL  (1.43  mmd/U  are  associated  with  a 
lower  than  average  nsk  of  CHO. 

Total  Cholesterol” 

Male  Female 


**• 

mg/dL 

mmol/L 

mg/dL 

mmol/L 

<  20 

<  180 

<  4  7 

<  180 

<4  7 

20*30 

140260 

3.66.0 

140240 

3662 

3040 

140280 

3.67.3 

140240 

3.662 

4050 

140280 

3.673 

150280 

3.9-73 

>50 

140280 

3.673 

180330 

4.76.6 

PERFORMANCE  CHARACTERISTICS 

Accuracy 

HOL  Cholesterol 


Total  Cholesterol 

Twenty  patient  sera  were  analyzed  both  on  an  ABA- 100  using  the 
Rapid  Stat  Cholesterol  Enzyme  Reagent  and  with  Hycel  reagents  on 
the  Hycel  Super  17™.  These  results  show  that  the  Hycel  reagents 
give  results  approximately  5%  higher  than  the  Lancer  values. 

All  commonly  used  laboratory  control  sera  have  been  analyzed  with 
the  Rapid  Stat  Cholesterol  Reagents.  These  analyses  have  all  been 
within  the  manufacturer  a  stated  range  based  on  comparable  enzy¬ 
matic  methods. 

Precision 

Inter-run  precision:  Samples  were  taken  from  a  serum  pool  and 
analyzed  over  a  40  day  period  for  H  DU  Cholesterol  and  Total  Choles¬ 
terol.  The  results  art  tabuiatad  below: 


HOC  cnomwol  10  43  1  12  1  1 03  * 0  027  2  4% 

T(X»J  CftOt— IfOl  16  246  6.43  *5.2  1 0 .14  H% 


HOL  Cholesterol 

intra-run  precision:  A  serum  pool  was  analyzed  for  HOL  Cholesterol 
ten  times  per  day  on  three  separate  days.  The  mean,  standard  devia¬ 
tion  and  C.V.  wers  calculated  for  each  day  and  then  averaged. 


Mean  HDL 

/  CV  \ 

Cholesterol 

S.D.  | 

[  5  0  .  inn) 

Semple 

mg/dL  (mmol/L) 

mg/dL  (mmol/L) 

V  Mud  / 

Serum  pool 

42.9  1.115 

*  0.41  t  0.01 

0.95% 

Totei  Cholesterol 

Intra-run  precision:  Using  a  singis  batch  of  the  prepared  Working 
Cholesterol  reagent,  the  250  mg/dL  (6.5  mmol/L)  Cholesterol  Stand 
ard  and  a  control  serum  were  each  analyzed  10  timet  giving  the 
following  results: 


Sampta 

Asaraga 

Absoftianoa 

S.D. 

C.V. 

230  mg/dL  <8  5  mmol/L) 

0397 

*0.001 

0.3% 

Chotaaiarol  Standard 

Control  Sarum 

0  360 

2  0.002 

0.6% 

Senstltvtty 

The  sensitivity  of  this  method  for  cholesterol  concentration  was 
calculated  according  to  the  following  aquation: 

A  Where:  a  *  absorptivity 
"  A  *  absorbance 

C  *  concentration  (g/L) 

L  *  light  path  (cm) 

Thus,  the  sensitivity  of  this  methoq.  expressed  as  absorptivity.  <s 
17.5  L/gm-cm.  The  200  mg/dL  (5.2  mmol/L)  standard  gives  a  typical 
absorbance  of  0.346  2  0.015  for  a  1  cm  ceil 


»  *  hiwN  »  m  smmiHMi 
M  C-mnf  »»»r ' a  ii*.  »<J  "« 

J  Uhw  h  (  » N 


Precipitations  were  done  on  30  patient  sera  and  the  HDL  fraction  ob¬ 
tained  using  both  the  Hepenn/Mn*  *  method  and  the  Rapid  Stat 
Precipitant  Reagent  These  HOL  fractions  wers  then  analyzed  with 
this  enzymatic  cholesterol  reagent  on  the  ABA- 100*  The  following 
regression  equation  was  established.- 

y  ■  0.96s  -9.217  mg/dl  (  -  0  24  mmol /LI  J  : 

When  the  9  mg/dL  (0  234  mmol/L)  bias  associated  with  the  enzy 
matte  determination  of  HOL  Cholesterol  prepared  by  the 
Hepenn/Mn  *  •  procedure'4  14  is  correcttd.  the  correlation  between 
the  two  precipitation  methods  is  0.961 


1-2530 
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Appendix  D 
Health  Ass 


nt  Worksheet 


m 
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ACSC  HEALTH  ASSESSMENT  WORKSHEET 


Please  record  the  following  information  and  deposit  in  the  specially 
marked  container  located  in  the  lounge.  All  information  collected 
will  be  confidential.  Blood  analysis  results  and  this  worksheet  will 
be  returned  to  you  later. 


1.  NAME: 


xxxxx 


DATE:  28  A0($  86> 


STUDENT  NO 


SEMINAR  NO 


5.  HEIGHT: 


6 .  WEIGHT 


:  iU 


7 .  SYSTOLIC 

BLOOD  PRESSURE:  122. 


B .  DIASTOLIC 

BLOOD  PRESSURE:  7 0 


9.  RESTING  HEART  RATE  (PULSE) 


10.  LIST  ANY  MEDICATION  YOU  ARE  TAKING 


appendix  e 
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Appendix  E 
Samp 1 •  Lab  Shmmt 
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Appendix  F 
Survey  *  2 


T-T-F 


n 


NAME _  SEMINAR _ 

ACSC  CARDIOVASCULAR  RISK  FACTOR / AEROB I C  ACTIVITY  LEVEL  SURVEY 

i  2 


THANK  YOU  FOR  AGREEING  TO  PARTICIPATE  IN  THIS  STUDY. 

YOU  ARE  SCHEDULED  TO  HAVE  A  FINAL  BLOOD  SAMPLE  DRAWN  ON 

TUESDAY,  THE  25TH  OF  NOVEMBER,  1986  AT  _ 

LOCATION  WILL  BE  IN  THE  ACSC  SNACK  BAR. 

YOU  WILL  NEED  TO  FAST  FOR  12  TO  14  HOURS  BEFORE  THE  TIME 
NOTED  ABOVE.  WATER  IS  THE  ONLY  ITEM  ALLOWED.  YOU  ALSO  NEED 
TO  REFRAIN  FROM  ANY  ALCOHOL  FOR  72  HOURS  PRIOR  TO  THIS  TIME. 

PLEASE  COMPLETE  AND  BRING  THIS  SLIP  WITH  YOU  FOR  THE 
BLOOD  TEST. 


AGE _ HEIGHT _ WEIGHT _ 

INSTRUCTIONS:  Except  as  noted  otherwise,  circle  the  letter 

corresponding  to  the  most  correct  answer.  All  questions 
refer  to  your  behavior /activities  during  the  period  29 
September,  1986  through  the  present. 

1.  My  average  weekly  alcohol  consumption  was  (1  drink  *  1 
beer  »  1  glass  of  wine  *  1  oz .  hard  liquor): 

A .  None 

B.  1-4 

C.  5-8 

D.  9-12 

E.  13  or  more 


2.  My  average  daily  cigarette  consumption  was: 

A .  None 

B.  Less  than  1  (or  smoke  cigars/pipe) 

C.  1-9 

D.  10  -  20 

E.  21  or  more 


3.  My  time  for  the  last  aerobic  fitness  test  (1.5  mile)  was: 

A.  Don't  know/Haven't  actually  run  one  in  last  12  months 

B.  More  than  15:30 

C.  15:30  -  13:01 

D.  13:00  -  11:00 

E.  Less  than  11:00 


52. 


Vu  iAj  iti- 


Appendix  F 


4.  My  average  nuaber  of  aerobic  exercise  sessions  (aust 
exceed  15  ainutes  per  session)  per  week  was: 

A.  Less  than  1 

B.  1-2 

C.  3-4 

D.  5-6 

E.  7  or  aore 

5.  My  use  of  aedication  during  the  last  30  days  included: 

A.  No  use  of  aedication 

B.  Medication  as  noted 


6.  My  weekly  Aerobic  Points  (via  Longhaul  Procedures)  were 
as  follows: 


Week  Beginning  29  SEP  _ 

6  OCT _ 

13  OCT  _ 

20  OCT  _ 

27  OCT 
3  NOV 
10  NOV 
17  NOV 

THANKS  AGAIN!  WE  WILL  SEE  YOU  THE  MORNING  OF  THE  25TH 
OF  NOVEMBER.  RESULTS  OF  THE  BLOOD  TEST  WILL  BE  DISTRIBUTED 
TO  YOU  AS  SOON  AS  POSSIBLE. 


DAVID  PREWITT  &  KEN  STAFFORD 
PROJECT  COORDINATORS 
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Appendix  G 
Correlation  Matrices 


WT 

CHOL 

TRIG 

HDL 

RATIO 

ALCOHOL 

CIG 

II  SES 

II  PTS 

CHOL 

0.13 

TRIG 

0.10 

0.47 

HDL 

0.09 

-0.34 

-0.20 

RATIO 

0.01 

0.80 

0.38 

-0.81 

ALCOHOL 

0.09 

0.05 

0.21 

0.18 

-0.07 

CIG 

0.26 

0.26 

0.36 

-0.04 

0 . 17 

0.40 

«  SES 

0.30 

-0.06 

-0.07 

0.47 

-0.33 

0.23 

0.05 

N  PTS 

0.18 

-0.02 

-0.04 

0.58 

-0 . 39 

-0.02 

-0.02 

0.78 

FIT  LEVEL- 

0.04 

-0.11 

-0.20 

0.35 

-0.28 

-0.04 

-0.15 

0.42 

0.48 

Note:  Values  greater 

than 

.  23  or 

less 

than  - . 

23 

|  are 

significant  at  the  .05 

level 

of  probability 

Table  G-l.  Correlations  at  Beginning  of  Study 


WT 

CHOL 

TRIG 

HDL 

RATIO 

ALCOHOL  CIG 

II  SES 

M  PTS 

CHOL 

0.04 

TRIG 

0.14 

0.45 

HDL 

0.07 

0.22 

0.05 

RATIO 

0.04 

0.22 

0.34 

-0.54 

ALCOHOL 

0.07 

0.07 

-0.03 

-0.15 

0.17 

CIG 

0.25 

0.28 

0.28 

0 .13 

0 .10 

0.29 

II  SES 

0.01 

0.01 

-0.02 

0.09 

-0.09 

0.23  0.16 

N  PTS 

0.04 

0.07 

-0.20 

0.06 

-0.03 

0.24  -0.16 

0.37 

FIT  LEVEL- 

0.03 

-0.41 

0.24 

-0. 14 

-0.13 

0.11  -0.17 

0.09 

0.48 

Note:  Values  greater 

than 

.23  or 

less 

than  -.23 

|  are 

significant  at  the  .05 

level 

of  probability 

Table  G-2.  Correlations  at  End  of  Study 
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Uncertainty  Analysis 


Appendix  H. 
Uncertainty  Analysis 


The  incremental  approach  provided  by  Dr.  Cooper 
<6:172-185)  posed  a  problem  of  precision  in  analizing  the 
study  data.  Due  to  the  quite  large  steps  in  his  aerobic 
points  methodology,  nearly  identical  exercise  sessions, 
individual  runs  for  example,  may  have  been  awarded 
significantly  different  points.  In  a  typical  run  (assumed 
have  been  about  three  miles  in  a  time  of  about  24  minutes) 
one  second  under  the  critical  time  (24:00  in  this  example) 


examp 1 e ) 

(14  to  17) . 


would  have  led  to  a  21  percent  increase  in  points  (14  to  17). 
Conversely,  a  one-second  increase  in  elapsed  time  would  have 
resulted  in  an  18  percent  decrease  in  points  (17  to  14).  The 
researchers  concluded,  therefore,  that  the  points  awarded  may 
have  been  in  error  by  as  much  as  one-half  of  this  total 
points  jump.  For  purposes  of  this  analysis,  a  plus-or-minus 
10  percent  uncertainty  was  thereby  established  for  all 
aerobic  points  obtained  via  Dr.  Cooper's  charts. 


On  the  initial  survey,  points  were  obtained  via  a  set  of 
charts  that  were  developed  by  the  researchers  using  mid-point 
data  from  Dr.  Cooper's  charts  (see  Appendix  B) .  Since  the 
curves  were  continuous,  the  step-wise  rounding  error  noted 
above  was  not  a  factor.  Since  accuracy  of  the  data,  however, 
depended  upon  the  subjects'  recall  of  their  activities  prior 
to  arriving  at  ACSC,  the  assigned  plus-or-minus  10  percent 
uncertainty  still  appeared  reasonable. 


HDL  measurement  reliabilities  were  not  experimentally 
assessed  during  this  study.  The  published  inter-run 
precision  of  the  test  is  2.4  percent  (18: — ;  20: — ). 
Conversations  with  laboratory  technicians  suggested,  however, 
that  in  actual  practice,  plus-or-minus  5  percent  was  a  more 
reasonable  figure  to  use  (17:--). 


Having  established  these  parameter  uncertainties,  the 
researchers  calculated  the  uncertainties  in  each  of  the 
derived  HDL/points  sensitivities  in  analysis  groups  A  through 
H.  The  method  described  by  Kline  and  McClintock  (7:37-39) 
was  used.  Essentially  it  amounted  to  developing  an 
uncertainty  equation  which  equalled  the  square  root  of  the 
sum  of  squares  of  the  individual  parameter  uncertainty 
contributions.  These  individual  terms  were,  in  turn,  the 
partial  derivatives  of  the  sensitivity  equation  with  respect 
to  each  parameter,  times  that  parameters'  uncertainty.  The 
results  of  this  analysis  are  displayed  in  Table  H-l  and  on 
Figure  1  in  chapter  four. 
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AGE 

HT 

WT 

CHOL 

TRIG 

HDL 

RATIO 

ALCO 

CIG 

FIT 

i  SES  PTS 

41 

40 

72 

190 

171 

67 

70 

2.4 

15 

0 

5 

5.5 

106 

42 

38 

70 

180 

220 

155 

42 

5.2 

0 

0 

0 

10 

43 

36 

71 

176 

192 

95 

50 

3.8 

7 

0 

5 

5.5 

120 

44 

33 

71 

170 

203 

90 

66 

3.1 

11 

0 

5 

5.5 

160 

45 

33 

72 

195 

213 

75 

36 

5.9 

3 

0 

4 

3.5 

30 

46 

34 

71 

191 

183 

45 

56 

3.3 

3 

0 

3.5 

60 

47 

35 

68 

157 

193 

146 

54 

3.6 

0 

0 

5 

3.5 

60 

40 

39 

69 

175 

240 

86 

44 

5.5 

11 

0 

5.5 

34 

49 

34 

71 

176 

140 

78 

56 

2.5 

0 

0 

5 

3.5 

33 

50 

34 

71 

190 

161 

66 

46 

3.5 

7 

0 

4 

3.5 

33 

51 

37 

74 

183 

219 

131 

40 

5.5 

3 

0 

4 

0 

9 

52 

35 

68 

155 

222 

89 

32 

6.9 

0 

0 

3 

3.5 

12 

53 

36 

67 

150 

221 

115 

36 

6.1 

3 

0 

3 

0 

10 

54 

38 

69 

170 

263 

72 

32 

8.2 

7 

0 

5 

0 

0 

55 

39 

77 

220 

185 

92 

56 

3.3 

3 

0 

3.5 

50 

56 

34 

70 

150 

190 

75 

54 

3.5 

0 

0 

5 

3.5 

50 

57 

34 

67 

151 

212 

112 

38 

5.6 

3 

0 

5 

3.5 

45 

58 

32 

66 

139 

236 

237 

40 

5.9 

3 

0 

3 

0 

12 

59 

35 

68 

175 

161 

83 

40 

4.0 

0 

0 

0 

0 

60 

35 

73 

150 

140 

42 

.  54 

2.6 

7 

0 

4 

3.5 

37 

61 

35 

86 

140 

185 

61 

34 

5.4 

0 

0 

3 

0 

0 

62 

33 

72 

198 

207 

146 

44 

4.7 

3 

0 

5 

3.5 

39 

63 

33 

73 

168 

200 

66 

48 

4.2 

0 

0 

5 

3.5 

58 

64 

35 

71 

185 

182 

113 

38 

4.6 

7 

0 

4 

1.5 

5 

65 

33 

71 

195 

137 

78 

50 

2.7 

3 

0 

4 

1.5 

25 

66 

38 

68 

180 

259 

233 

38 

6.8 

15 

25 

3 

1.5 

7 

67 

34 

69 

145 

142 

104 

56 

2.5 

3 

0 

4 

3.5 

44 

MEAN 

35.8 

70.5 

173.7 

189.0 

98.7 

46.7 

4.3 

3.5 

1 .  1 

4 

.2 

2.6 

34.9 

SD 

2.3 

3.3 

20.5 

31.9 

42.4 

9.9 

1 . 3 

4.2 

4.6 

0 

.8 

1.7 

28.8 

Table  I- 1.  (continued) 
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AGE 

HT 

WT 

CHOL 

TRIG 

HDL 

RATIO 

ALCO 

CIG 

FIT 

N  SES 

PTS 

1 

35 

70 

187 

195 

159 

46 

4.2 

11 

0 

4 

5  5 

50 

2 

36 

69 

172 

187 

129 

36 

5.2 

15 

0 

3.5 

44 

3 

35 

73 

224 

221 

150 

46 

4.8 

0 

15 

3 

3  5 

30 

4 

34 

72 

195 

129 

121 

38 

3.4 

0 

0 

4 

3.5 

46 

5 

35 

71 

198 

197 

101 

48 

4. 1 

11 

15 

4 

5.5 

36 

6 

36 

69 

167 

171 

58 

44 

3.9 

11 

0 

4 

5.5 

1  30 

7 

32 

71 

145 

139 

152 

38 

3.7 

3 

0 

5 

3  5 

32 

6 

34 

70 

175 

198 

88 

36 

5.5 

7 

0 

4 

5.5 

35 

9 

37 

73 

202 

159 

73 

58 

2.7 

0 

0 

3.5 

56 

10 

39 

69 

170 

200 

137 

54 

3.7 

0 

0 

3 

3.5 

34 

11 

36 

66 

160 

181 

73 

42 

4.3 

0 

0 

3 

3.5 

34 

12 

37 

71 

195 

236 

159 

52 

4.5 

7 

0 

5 

3.5 

86 

13 

40 

72 

168 

232 

103 

62 

3.7 

0 

0 

4 

3  5 

39 

14 

36 

71 

188 

236 

189 

42 

5.6 

3 

0 

5 

3.5 

63 

15 

37 

74 

178 

155 

68 

44 

3.5 

0 

0 

5 

5  5 

71 

16 

35 

69 

150 

194 

99 

56 

3.5 

3 

0 

4 

3.5 

32 

17 

35 

68 

142 

173 

170 

54 

3.2 

3 

0 

4 

5.5 

36 

18 

36 

75 

184 

194 

95 

36 

5.4 

7 

0 

5 

0 

1  9 

19 

41 

72 

205 

196 

99 

48 

4. 1 

3 

0 

3 

5  5 

3C 

20 

34 

68 

153 

235 

108 

46 

5.1 

0 

0 

5 

3.5 

S>  3 

21 

40 

73 

186 

204 

91 

42 

4.9 

3 

0 

3 

3.5 

32 

22 

37 

76 

192 

194 

107 

46 

4.2 

3 

0 

5 

3.5 

53 

23 

40 

73 

192 

216 

223 

46 

4.7 

0 

0 

5 

3.5 

46 

24 

34 

70 

150 

155 

61 

50 

3.1 

0 

0 

4 

0 

3  0 

25 

37 

66 

143 

177 

62 

58 

3.1 

3 

0 

4 

3.5 

29 

26 

39 

70 

190 

213 

85 

42 

5.1 

3 

0 

4 

3.5 

3  2 

27 

40 

69 

148 

185 

73 

40 

4.6 

3 

0 

4 

3  5 

26 

26 

39 

66 

150 

195 

106 

42 

4.6 

0 

0 

4 

3.5 

58 

29 

35 

68 

150 

160 

92 

38 

4.2 

15 

0 

5 

3.5 

36 

30 

37 

69 

169 

171 

62 

44 

3.9 

3 

0 

5 

3.5 

68 

31 

35 

72 

174 

201 

113 

48 

4.2 

3 

0 

4 

5.5 

86 

32 

36 

73 

185 

157 

92 

58 

2.7 

3 

0 

3 

5.5 

37 

33 

43 

70 

165 

142 

60 

44 

3.2 

3 

0 

5 

3.5 

36 

34 

38 

69 

166 

209 

106 

48 

4.4 

0 

0 

5 

5.5 

80 

35 

36 

71 

190 

202 

65 

50 

4.0 

0 

0 

5 

5.5 

120 

36 

33 

74 

190 

190 

65 

56 

3.4 

3 

0 

3 

1.5 

30 

37 

36 

70 

150 

137 

79 

50 

2.7 

3 

0 

5 

5.5 

44 

36 

33 

66 

140 

206 

93 

52 

4.0 

3 

0 

5 

3.5 

110 

39 

36 

71 

192 

171 

102 

54 

3.2 

3 

5 

4 

3.5 

63 

40 

35 

73 

202 

164 

111 

38 

4.3 

0 

0 

3 

3.5 

33 

41 

40 

72 

185 

152 

58 

38 

4.0 

15 

0 

5 

5.5 

104 

(continued  on  next  page) 
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■ 

AGE 

HT 

WT 

CHOL 

TRIG 

HDL 

RATIO 

ALCO 

CIG 

FIT 

ft  SES 

PTS 

42 

38 

70 

175 

175 

95 

44 

4.0 

0 

0 

4 

5.5 

30 

43 

36 

71 

176 

181 

68 

44 

4.1 

11 

0 

5 

3.5 

106 

44 

34 

71 

170 

200 

76 

44 

4.5 

11 

0 

5 

5.5 

162 

45 

34 

72 

195 

210 

87 

46 

4.6 

0 

0 

4 

1.5 

35 

46 

34 

71 

191 

180 

49 

44 

4. 1 

7 

0 

5.5 

56 

47 

36 

68 

157 

188 

126 

46 

3.9 

0 

0 

5 

3 . 5 

59 

46 

39 

69 

175 

230 

64 

44 

5.2 

7 

0 

4 

5  5 

39 

49 

35 

71 

183 

131 

141 

38 

3.4 

0 

0 

4 

3.5 

33 

SO 

34 

71 

190 

183 

77 

36 

5.1 

7 

0 

3 

3.5 

30 

SI 

37 

74 

183 

177 

141 

48 

3.7 

3 

0 

4 

3.5 

32 

52 

35 

68 

155 

229 

147 

48 

4.8 

0 

0 

3 

3.5 

30 

53 

36 

67 

150 

219 

118 

46 

4.8 

3 

0 

3 

1.5 

11 

54 

38 

69 

158 

231 

83 

42 

5.5 

3 

0 

5 

3.5 

57 

55 

39 

77 

220 

182 

142 

42 

4.3 

3 

0 

5.5 

30 

56 

34 

70 

150 

196 

76 

SO 

3.9 

0 

0 

5 

5.5 

68 

57 

34 

67 

151 

237 

155 

36 

6.2 

3 

0 

5 

3.5 

62 

58 

32 

66 

145 

253 

201 

36 

7.0 

3 

0 

4 

3.5 

32 

59 

36 

69 

175 

139 

100 

36 

3.9 

0 

0 

3 

1.5 

19 

60 

35 

73 

150 

147 

51 

38 

3.9 

7 

0 

4 

3.5 

42 

61 

35 

68 

135 

153 

55 

40 

3.6 

0 

0 

4 

5.5 

28 

62 

39 

72 

198 

202 

116 

54 

3.7 

3 

0 

5 

5.5 

78 

63 

33 

73 

168 

185 

60 

40 

4.6 

0 

0 

5 

3.5 

44 

64 

35 

71 

185 

215 

136 

70 

3 . 1 

7 

0 

5 

3.5 

47 

65 

34 

71 

195 

129 

91 

44 

2.9 

3 

0 

4 

3.5 

29 

66 

38 

68 

180 

259 

194 

52 

5.0 

15 

25 

5.5 

18 

67 

35 

69 

145 

166 

79 

40 

4 . 2 

3 

0 

5 

3.5 

47 

MEAN36.2 

70.4 

173.5 

188.4 

104 . 3 

45.7 

4.2 

3.8 

0 . 9 

4 

.  2 

3 . 9 

49.7 

SD 

2.3 

2.4 

20.6 

31.0 

39.2 

7.0 

0.8 

4.2 

4.0 

0 

.7 

l  .  3 

28 . 5 

I 
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Figur*  1-2.  HDL  L«v«l  Vtnui  Aerobic  Activity  L«v*l--T»st 


Figur*  1-3. 


Chang*  in  HDL  Laval  Varsus  Changa  in 
Aarobic  Activity  Laval 
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